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ANÿELECTRONICÿDEVICE

FieldÿOfÿInvention

Theÿ presentÿ disclosureÿ generallyÿ relatesÿ anÿ electronicÿ deviceÿ whichÿ can accommodateÿ speakerÿ

driversÿ withÿ largeÿ dimensionsÿ withoutÿ havingÿ toÿ substantiallyÿ increaseÿ theÿ electronicÿ deviceÿ realÿ

estate.

Background

Portableÿelectronicÿdevicesÿsuchÿasÿelectronicÿtablet devicesÿareÿbecomingÿmoreÿandÿmoreÿpopular.ÿÿ

Anÿ electronicÿ tabletÿ deviceÿ canÿ beÿ usedÿ forÿ entertainmentÿ purposesÿ suchÿ asÿ videoÿ and/orÿ audioÿ

playback.ÿ ÿ Inÿ thisÿ regard,ÿ anÿ electronicÿ tabletÿ deviceÿ canÿ beÿ regardedÿ asÿ anÿ electronicÿ audioÿ

reproductionÿdevice havingÿspeakerÿdriversÿforÿoutputÿofÿaudioÿsignalsÿduringÿaudioÿplayback.ÿÿ

Whenÿaÿconventionalÿelectronicÿaudioÿreproductionÿdeviceÿperformsÿaudioÿpayback,ÿpowerÿratingÿofÿ

theÿspeakerÿdriversÿcanÿbeÿmaterial.ÿÿ

Particularly,ÿ speakerÿ driversÿ withÿ highÿ powerÿ ratingsÿ canÿ beÿ capableÿ ofÿ moreÿ powerfulÿ audioÿ

playbackÿcomparedÿtoÿspeakerÿdriversÿlowÿpowerÿratings.ÿÿConversely,ÿaudioÿplaybackÿusingÿspeakerÿ

driversÿwithÿ lowÿpowerÿratingsÿcanÿbeÿ lessÿpowerfulÿcompared toÿspeakerÿdriversÿwithÿhighÿpowerÿ

ratings.ÿÿÿÿÿ

Thusÿ ifÿ moreÿ powerfulÿ audioÿ playbackÿ isÿ desired,ÿ itÿ mayÿ beÿ necessaryÿ forÿ theÿ electronicÿ audioÿ

reproductionÿdeviceÿtoÿhaveÿspeakerÿdriversÿwithÿhighÿpowerÿratings.ÿÿ

Speakerÿdriversÿwithÿhighÿpowerÿratings mayÿhaveÿlargerÿphysicalÿdimensionsÿcomparedÿtoÿspeakerÿ

driversÿwithÿlowÿpowerÿratings.ÿÿ

Conventionalÿ techniquesÿ toÿ accommodateÿ speakerÿ driversÿ withÿ highÿ powerÿ ratingsÿ includeÿ

increasingÿrealÿestateÿofÿtheÿelectronicÿaudioÿreproductionÿdevice.ÿÿ

Increasingÿrealÿestateÿofÿtheÿelectronicÿreproductionÿdeviceÿcanÿbeÿaÿsimpleÿsolutionÿtoÿfacilitateÿtheÿ

electronicÿ audioÿ reproductionÿ deviceÿ inÿ accommodatingÿ speakerÿ driversÿ withÿ highÿ powerÿ ratings.ÿÿ

Howeverÿ increasingÿtheÿelectronicÿaudioÿreproductionÿdeviceÿrealÿestateÿmayÿrenderÿ theÿelectronicÿ

audioÿreproductionÿdeviceÿbulkyÿand/orÿaestheticallyÿunpleasing.ÿÿÿÿÿ



2

Itÿ isÿ thereforeÿdesirableÿ toÿprovideÿaÿsolutionÿ toÿaddressÿatÿ leastÿoneÿofÿ theÿ foregoingÿproblemsÿof

conventionalÿtechniquesÿtoÿaccommodateÿspeakerÿdriversÿwithÿhighÿpowerÿratings. ÿ

SummaryÿofÿtheÿInvention

Inÿ accordanceÿ withÿ anÿ aspectÿ ofÿ theÿ disclosure,ÿ anÿ electronicÿ deviceÿ isÿ provided.ÿ ÿ Theÿ electronicÿ

deviceÿcanÿincludeÿoneÿorÿmoreÿaudioÿoutputÿportions,ÿoneÿorÿmoreÿprotrusionsÿandÿaÿcasing.ÿÿ

The casingÿ canÿbeÿ shapedÿandÿdimensionedÿ toÿ carryÿ theÿoneÿorÿmoreÿaudioÿoutputÿportions.ÿ ÿ Theÿ

casingÿcanÿincludeÿaÿfirstÿface,ÿaÿsecondÿfaceÿandÿsides.ÿÿ

Theÿ firstÿ andÿ secondÿ facesÿ canÿ beÿ spacedÿ apartÿ inÿ aÿ mannerÿ suchÿ thatÿ theÿ sidesÿ canÿ beÿ definedÿ

betweenÿtheÿfirstÿandÿsecondÿfaces.ÿÿAdditionally,ÿtheÿoneÿorÿmoreÿprotrusionsÿcanÿextendÿfromÿanyÿ

of,ÿorÿanyÿcombinationÿof,ÿtheÿfirstÿface,ÿtheÿsecondÿfaceÿandÿatÿleastÿoneÿofÿtheÿsides.ÿÿ

Inÿoneÿembodiment,ÿtheÿcasingÿcanÿbeÿshapedÿandÿdimensionedÿinÿaÿmannerÿso asÿtoÿformÿtheÿoneÿorÿ

moreÿprotrusions.ÿ ÿTheÿoneÿorÿmoreÿprotrusionsÿcanÿbeÿcapableÿofÿcarryingÿtheÿoneÿorÿmoreÿaudioÿ

outputÿportions.ÿÿ

Inÿ anÿ exemplaryÿ eventÿ whereÿ thereÿ areÿ aÿ pluralityÿ ofÿ protrusionsÿ andÿ aÿ pluralityÿ ofÿ audioÿ outputÿ

portions,ÿtheÿnumber ofÿprotrusionsÿcanÿcorrespondÿtoÿtheÿnumberÿofÿaudioÿoutputÿportions.ÿÿEachÿ

protrusionÿcanÿcarryÿaÿcorrespondingÿatÿleastÿaÿportionÿofÿanÿaudioÿoutputÿportion.ÿÿÿÿÿÿÿÿ

Inÿanotherÿembodiment,ÿtheÿoneÿorÿmoreÿprotrusionsÿcanÿcorrespondÿtoÿatÿleastÿaÿportionÿofÿtheÿoneÿ

orÿmoreÿ audioÿ outputÿ portionsÿ protrudingÿ fromÿ anyÿ of,ÿ orÿ anyÿ combinationÿ of,ÿ theÿ firstÿ face,ÿ theÿ

secondÿfaceÿandÿatÿleastÿoneÿofÿtheÿsidesÿofÿtheÿcasing.ÿÿ

Inÿ anÿ exemplaryÿ eventÿ whereÿ thereÿ areÿ aÿ pluralityÿ ofÿ protrusionsÿ andÿ aÿ pluralityÿ ofÿ audioÿ outputÿ

portions,ÿtheÿnumberÿofÿprotrusionsÿcanÿcorrespondÿtoÿtheÿnumberÿofÿaudioÿoutputÿportions.ÿ ÿEachÿ

protrusionÿcanÿcorrespondÿtoÿatÿleastÿaÿportionÿofÿanÿaudioÿoutputÿportionÿprotrudingÿfromÿanyÿof,ÿorÿ

anyÿcombinationÿof,ÿtheÿfirstÿface,ÿtheÿsecond faceÿandÿatÿleastÿoneÿofÿtheÿsidesÿofÿtheÿcasing.
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BriefÿDescriptionÿofÿtheÿDrawings

Embodimentsÿofÿtheÿdisclosureÿareÿdescribedÿhereinafterÿwithÿreferenceÿtoÿtheÿfollowingÿdrawings,ÿ

inÿwhich:

Fig.ÿ1aÿshowsÿanÿelectronicÿdeviceÿwhichÿcanÿincludeÿaÿfirstÿspeakerÿdriver,ÿaÿsecondÿspeakerÿdriver,ÿaÿ

thirdÿspeakerÿdriverÿandÿaÿfourthÿspeakerÿdriver, accordingÿtoÿanÿembodimentÿofÿtheÿdisclosure;ÿ

Fig.ÿ 1bÿ showsÿ anÿ electronicÿ deviceÿwhichÿ canÿ includeÿ aÿ firstÿ speakerÿ driverÿ andÿ aÿ secondÿ speakerÿ

driver,ÿaccordingÿtoÿanÿembodimentÿofÿtheÿdisclosure;ÿ

Fig.ÿ1c shows anÿelectronicÿdeviceÿwhichÿcanÿincludeÿaÿfirstÿspeakerÿdriver,ÿaÿsecondÿspeakerÿdriverÿ

andÿaÿthirdÿspeakerÿdriver, accordingÿtoÿanÿembodimentÿofÿtheÿdisclosure;ÿ

Fig.ÿ 2a to Fig.ÿ 2h showÿ thatÿ theÿ electronicÿ deviceÿ ofÿ Fig.ÿ 1aÿ canÿ includeÿ aÿ pluralityÿ ofÿ protrusions,

accordingÿtoÿanÿembodimentÿofÿtheÿdisclosure;

Fig.ÿ 3a shows thatÿ theÿ electronicÿ deviceÿ canÿ furtherÿ includeÿ aÿ processingÿ portion,ÿ accordingÿ toÿ anÿ

embodimentÿofÿtheÿdisclosure;ÿÿÿ

Fig,ÿ 3b shows thatÿ electronicÿ deviceÿ canÿ furtherÿ includeÿ oneÿ orÿmoreÿ enclosures,ÿ accordingÿ toÿ anÿ

embodimentÿofÿtheÿdisclosure;

Fig.ÿ3c showsÿtheÿprocessingÿportionÿofÿFig.ÿ3aÿinÿfurtherÿdetail,ÿaccordingÿtoÿanÿembodimentÿofÿtheÿ

disclosure;ÿ

Fig.ÿ 4aÿ showsÿ thatÿ theÿelectronicÿdeviceÿ canÿbeÿpositionedÿ inÿ aÿ firstÿorientationÿ relativeÿ toÿaÿuser,ÿ

accordingÿtoÿanÿembodimentÿofÿtheÿdisclosure;ÿÿÿ

Fig.ÿ4bÿshowsÿthatÿtheÿelectronicÿdeviceÿcanÿbeÿpositionedÿinÿaÿsecondÿorientationÿrelativeÿtoÿaÿuser,

accordingÿtoÿanÿembodimentÿofÿtheÿdisclosure;ÿand

Fig.ÿ5ÿshowsÿanÿexemplaryÿapplicationÿofÿtheÿelectronicÿdevice,ÿaccordingÿtoÿanÿembodimentÿofÿtheÿ

disclosure.ÿÿ
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DetailedÿDescription

Representativeÿ embodimentsÿ ofÿ theÿ disclosure, forÿ addressingÿ oneÿ orÿ moreÿ ofÿ theÿ foregoingÿ

problems associatedÿwithÿconventionalÿtechniquesÿtoÿaccommodateÿspeakerÿdriversÿwithÿhighÿpowerÿ

ratings,ÿareÿdescribedÿhereinafterÿwithÿreferenceÿtoÿFig.ÿ1ÿto Fig.ÿ5.ÿÿ

ReferringÿtoÿFig.ÿ1aÿtoÿFig.ÿ1c,ÿan electronicÿdeviceÿ100ÿisÿshownÿinÿaccordanceÿwithÿanÿembodimentÿ

ofÿtheÿdisclosure.ÿÿTheÿelectronicÿdeviceÿ100ÿcan,ÿforÿexample,ÿbeÿanÿelectronicÿtabletÿdevice.ÿÿ

Theÿelectronicÿdeviceÿ100ÿcanÿincludeÿaÿcasingÿ102.ÿ ÿTheÿcasingÿ102ÿcanÿincludeÿaÿfirstÿfaceÿ102a, aÿ

secondÿfaceÿ102b andÿsidesÿ102c. ÿTheÿfirstÿ faceÿ102aÿandÿtheÿsecondÿ faceÿ102bÿareÿopposite eachÿ

otherÿ andÿ areÿ spacedÿ apart suchÿ thatÿ sidesÿ 102cÿ areÿ definedÿ betweenÿ theÿ firstÿ andÿ secondÿ facesÿ

102a/102b. Additionally,ÿ theÿ casingÿ 102ÿ canÿ includeÿ aÿ firstÿ cornerÿ 103a,ÿ aÿ secondÿ cornerÿ 103b,ÿ a

thirdÿcornerÿ103cÿandÿaÿfourth cornerÿ103d. ÿ

Theÿ electronicÿ deviceÿ 100 canÿ includeÿ oneÿ orÿ moreÿ audioÿ outputÿ portionsÿ 104.ÿ ÿ Preferably,ÿ theÿ

electronicÿdeviceÿ100ÿ includesÿaÿpluralityÿofÿ audioÿoutputÿportionsÿ104.ÿ ÿ Theÿelectronicÿdeviceÿ100

can,ÿoptionally,ÿ furtherÿ includeÿoneÿorÿbothÿofÿ aÿdisplayÿmoduleÿ105ÿandÿanÿ imageÿcaptureÿmoduleÿ

106. Theÿ electronicÿ deviceÿ 100ÿ can,ÿ optionally,ÿ yetÿ furtherÿ includeÿ oneÿ orÿ moreÿ photonicÿ basedÿ

detectors/sensorsÿ(notÿshown).ÿÿ ÿ

Theÿcasingÿ102ÿcanÿbeÿshapedÿandÿdimensionedÿtoÿcarryÿthe audioÿoutputÿportionsÿ104. Theÿcasingÿ

102ÿcanÿbeÿfurtherÿshapedÿandÿdimensionedÿtoÿcarryÿthe displayÿmoduleÿ105. ÿTheÿcasingÿ102ÿcan yetÿ

beÿ furtherÿ shapedÿ andÿ dimensionedÿ toÿ carryÿ the imageÿ captureÿmoduleÿ 106 and/orÿ oneÿ orÿmoreÿ

photonicÿbasedÿdetectors/sensors.ÿÿ

Theÿaudioÿoutputÿportionsÿ104 canÿbeÿcarriedÿatÿoneÿorÿbothÿofÿ theÿ firstÿ faceÿ102aÿandÿtheÿsecondÿ

faceÿ102b.ÿÿForÿexample,ÿasÿshownÿinÿFig.ÿ1a,ÿtheÿaudioÿoutputÿportionsÿ104 canÿbeÿcarriedÿatÿtheÿfirstÿ

faceÿ102aÿofÿtheÿcasingÿandÿcanÿbeÿarranged alongÿtheÿedgesÿofÿtheÿfirstÿfaceÿ102a.ÿÿTheÿaudioÿoutputÿ

portionsÿ104 can,ÿforÿexample,ÿbeÿspeakerÿdriversÿconfiguredÿtoÿoutputÿaudioÿsignals.ÿÿÿ

Additionally,ÿtheÿdisplayÿmoduleÿ105, theÿimageÿcaptureÿmoduleÿ106ÿandÿtheÿoneÿorÿmoreÿphotonicÿ

basedÿdetectors/sensorsÿcanÿbeÿcarriedÿatÿtheÿfirstÿfaceÿ102aÿofÿtheÿcasingÿ102.ÿÿTheÿdisplayÿmoduleÿ

105ÿ canÿ beÿ positionedÿ atÿ substantiallyÿ theÿ centerÿ ofÿ theÿ firstÿ faceÿ 102aÿ andÿ theÿ imageÿ captureÿ
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moduleÿ 106ÿ canÿ beÿ arrangedÿ alongÿ anÿ edgeÿ ofÿ theÿ firstÿ faceÿ 102a.ÿ ÿ Theÿ photonicÿ basedÿ

detectors/sensorsÿcanÿbeÿarrangedÿalongÿanÿedgeÿofÿtheÿfirstÿfaceÿ102a.ÿÿ

Theÿdisplayÿmoduleÿ105ÿ can,ÿ forÿ example,ÿbeÿaÿ touchÿ sensitiveÿ screenÿ suchÿaÿ liquidÿ crystalÿ displayÿ

(LCD)ÿ screen.ÿ ÿ Theÿ imageÿ captureÿmoduleÿ106ÿ can,ÿ forÿ example,ÿbeÿaÿwebcam orÿaÿ cameraÿ sensorÿ

withÿfisheyeÿtypeÿlens.ÿÿTheÿaforementionedÿoneÿorÿmoreÿphotonicÿbasedÿdetectors/sensorsÿcan,ÿforÿ

example,ÿbeÿoneÿorÿmore infraredÿ(IR)ÿsensors.ÿÿTheÿdisplayÿmoduleÿ105, theÿimageÿcaptureÿmoduleÿ

106ÿandÿtheÿphotonicÿbasedÿdetectors/sensorsÿwillÿbeÿdiscussedÿlaterÿinÿfurtherÿdetailÿwithÿreferenceÿ

toÿFig.ÿ3.ÿÿÿÿÿ

Earlierÿmentioned,ÿtheÿaudioÿoutputÿportionsÿ104ÿcanÿbeÿcarriedÿatÿtheÿfirstÿfaceÿ102aÿofÿtheÿcasingÿ

andÿ canÿbeÿarrangedÿalongÿ theÿedgesÿofÿ theÿ firstÿ faceÿ102a.ÿ ÿ Furtherÿearlierÿmentioned,ÿ theÿ audioÿ

outputÿportionsÿ104ÿcan,ÿforÿexample,ÿbeÿspeakerÿdrivers.ÿÿ

Inÿoneÿembodiment,ÿasÿshownÿ inÿFig.ÿ1a,ÿ theÿaudioÿoutputÿportionsÿ104 canÿ includeÿaÿfirstÿspeakerÿ

driverÿ104a,ÿaÿ secondÿspeakerÿdriverÿ104b,ÿaÿ thirdÿspeakerÿdriverÿ104cÿandÿaÿ fourthÿspeakerÿdriverÿ

104d.ÿÿTheÿspeakerÿdriversÿ104a/104b/104c/104d canÿbeÿpositionedÿalongÿtheÿedgesÿofÿtheÿfirstÿfaceÿ

102aÿsuchÿthatÿaÿspeakerÿdriverÿisÿlocatedÿadjacent orÿat aÿcornerÿofÿtheÿfirstÿfaceÿ102a.ÿÿForÿexample,ÿ

theÿ firstÿ speakerÿdriverÿ104aÿ canÿbeÿ locatedÿadjacent/at theÿ firstÿ cornerÿ 103a,ÿ theÿ secondÿ speakerÿ

driverÿ104bÿcanÿbeÿlocatedÿadjacent/at theÿsecondÿcornerÿ103b,ÿtheÿthirdÿspeakerÿdriverÿ104cÿcanÿbeÿ

locatedÿ adjacent/at theÿ thirdÿ cornerÿ 103cÿ andÿ theÿ fourthÿ speakerÿ driverÿ 104dÿ canÿ beÿ locatedÿ

adjacent/at theÿfourthÿcornerÿ103d.ÿÿ

Inÿ anotherÿ embodiment,ÿ asÿ shownÿ inÿ Fig.ÿ 1b,ÿ theÿ audioÿ outputÿ portionsÿ 104 canÿ includeÿ aÿ firstÿ

speakerÿdriverÿ104aÿandÿaÿsecondÿspeakerÿdriverÿ104b. ÿ

Preferablyÿ(asÿshownÿinÿFig.ÿ1b),ÿtheÿspeakerÿdriversÿ104a/104bÿcanÿbeÿpositionedÿalongÿtheÿedgesÿofÿ

theÿfirstÿfaceÿ102aÿsuchÿthatÿtheyÿareÿlocatedÿadjacentÿorÿatÿdiagonalÿcornersÿofÿtheÿcasingÿ102.ÿÿForÿ

example,ÿ theÿ firstÿ speakerÿ driverÿ 104aÿ canÿ beÿ positionedÿ adjacent/at theÿ firstÿ cornerÿ 103aÿ andÿ

secondÿspeakerÿdriverÿ104bÿcanÿbeÿpositionedÿadjacent/at theÿfourthÿcornerÿ103dÿwhichÿisÿdiagonalÿ

toÿtheÿfirstÿcornerÿ103a. ÿ

Alternativelyÿ (notÿ shownÿ inÿ Fig.ÿ 1b),ÿ theÿ firstÿ andÿ secondÿ speakerÿ driversÿ 104a/104bÿ canÿ beÿ

positionedÿalongÿtheÿedgesÿofÿtheÿfirstÿfaceÿ102aÿsuchÿthatÿtheyÿareÿlocatedÿalong opposingÿedgesÿofÿ
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theÿfirstÿfaceÿ102a.ÿ Forÿexample,ÿtheÿfirstÿspeakerÿ104aÿcanÿbeÿpositionedÿinÿtheÿmiddleÿalong aÿfirstÿ

edgeÿofÿ theÿ firstÿ faceÿ102aÿandÿ theÿ secondÿ speakerÿ104bÿ canÿbeÿpositionedÿ inÿ theÿmiddleÿ along aÿ

secondÿedgeÿofÿtheÿfirstÿfaceÿ102a.ÿÿTheÿfirstÿedgeÿisÿopposite theÿsecondÿedge.ÿ ÿ

Inÿyetÿanotherÿembodiment,ÿasÿshownÿ inÿFig.ÿ1c,ÿ theÿaudioÿoutputÿportionsÿ104 canÿ includeÿaÿ firstÿ

speakerÿdriverÿ104a,ÿaÿsecondÿspeakerÿdriverÿ104bÿandÿaÿthirdÿspeakerÿdriverÿ104c.ÿÿTheÿfirstÿspeakerÿ

driverÿ 104aÿ canÿ beÿ arrangedÿ alongÿ aÿ firstÿ edgeÿ 108ÿ ofÿ theÿ firstÿ faceÿ 102a.ÿ ÿ Theÿ secondÿ andÿ thirdÿ

speakerÿdriversÿ104b/104cÿcanÿbeÿarrangedÿalongÿaÿsecondÿedgeÿ110ÿofÿtheÿfirstÿfaceÿ102a.ÿÿTheÿfirstÿ

edgeÿ 108ÿ isÿ oppositeÿ theÿ second edgeÿ 110. Forÿ example,ÿ theÿ firstÿ speakerÿ driverÿ 104aÿ canÿ beÿ

positionedÿinÿtheÿmiddleÿalong theÿfirstÿedgeÿ108,ÿtheÿsecondÿspeakerÿdriverÿ104bÿcanÿbeÿpositioned

atÿoneÿendÿof theÿsecondÿedgeÿ110ÿandÿtheÿthirdÿspeakerÿdriverÿ104cÿcanÿbeÿpositionedÿat anotherÿ

endÿof theÿsecondÿedgeÿ110.ÿÿ ÿ ÿ

Inÿ general,ÿ asÿdiscussedÿwithÿ referenceÿ toÿ Fig.ÿ 1aÿ toÿ Fig.ÿ 1c,ÿ itÿ isÿpreferableÿ thatÿ theÿaudioÿoutputÿ

portionsÿ104 areÿarrangedÿalongÿtheÿedgesÿofÿ theÿ firstÿ faceÿ102aÿ inÿaÿmannerÿsuchÿthatÿ forÿoneÿorÿ

moreÿaudioÿoutputÿportions 104ÿarrangedÿalongÿoneÿedgeÿofÿtheÿfirstÿfaceÿ102a,ÿoneÿorÿmoreÿotherÿ

audioÿoutputÿportionsÿ104ÿareÿarrangedÿalongÿanÿoppositeÿedgeÿofÿtheÿfirstÿfaceÿ102a.ÿÿÿÿ

ReferringÿtoÿFig.ÿ2aÿtoÿ2h,ÿtheÿelectronicÿdeviceÿ100ÿcan,ÿinÿaccordanceÿwithÿanotherÿembodimentÿofÿ

theÿdisclosure,ÿincludeÿoneÿorÿmoreÿprotrusionsÿ200.ÿÿPreferably,ÿtheÿelectronicÿdeviceÿ100ÿincludesÿaÿ

pluralityÿofÿprotrusionsÿ200.ÿÿ

Forÿtheÿsakeÿofÿclarity,ÿFig.ÿ2aÿtoÿFig.ÿ2h willÿbeÿdiscussedÿwithÿreferenceÿtoÿaÿpluralityÿofÿprotrusions

200.ÿ ÿ Itÿ isÿ appreciableÿ thatÿ theÿ followingÿ discussionÿ canÿ similarlyÿ applyÿ toÿ aÿ scenarioÿ whereÿ theÿ

electronicÿdeviceÿ100ÿincludesÿoneÿprotrusionÿ200.ÿÿ

Fig.ÿ 2aÿ toÿ Fig.ÿ 2cÿ showÿ aÿ firstÿ exemplaryÿ arrangementÿ whereÿ theÿ protrusionsÿ 200ÿ canÿ beÿ

extending/protrudingÿfromÿoneÿorÿbothÿof theÿfirstÿfaceÿ102aÿandÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ

102.ÿ ÿ Fig.ÿ 2dÿ toÿ Fig.ÿ 2hÿ showÿaÿ secondÿexemplaryÿ arrangementÿwhereÿ theÿprotrusionsÿ200ÿ canÿbeÿ

extending/protrudingÿ fromÿ atÿ leastÿ oneÿ ofÿ theÿ sidesÿ 102cÿ ofÿ theÿ casingÿ 102. Preferably,ÿ theÿ

protrusionsÿ200ÿextend/protrudeÿfromÿtheÿsidesÿ102cÿofÿtheÿcasingÿ102. ÿ

Inÿparticular,ÿFig.ÿ2aÿshowsÿaÿfirstÿperspectiveÿviewÿwithÿreferenceÿtoÿtheÿfirstÿfaceÿ102aÿofÿtheÿcasingÿ

102.ÿÿFig.ÿ2bÿshowsÿaÿsecondÿperspectiveÿviewÿwithÿreferenceÿtoÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ
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102.ÿ ÿFig.ÿ2cÿshowsÿaÿsideÿview withÿreferenceÿtoÿoneÿofÿ theÿsidesÿ102cÿofÿ theÿcasingÿ102.ÿ ÿFig.ÿ2dÿ

shows,ÿinÿoneÿexample,ÿtheÿprotrusionsÿ200ÿcanÿextendÿfromÿanyÿof, orÿanyÿcombinationÿof, theÿfirstÿ

toÿ fourthÿ cornersÿ 103a/103b/103c/103dÿ ofÿ theÿ casingÿ 102. Fig.ÿ 2eÿ toÿ Fig.ÿ 2hÿ showÿ thatÿ theÿ

protrusionsÿ200ÿcanÿbeÿinÿvariousÿshapesÿand/orÿsizes.ÿÿÿ ÿ ÿ ÿ

Inÿoneÿembodiment,ÿasÿshownÿinÿFig.ÿ2aÿtoÿFig.ÿ2c,theÿprotrusionsÿ200ÿcanÿextendÿfromÿoneÿorÿbothÿ

ofÿtheÿfirstÿfaceÿ102aÿandÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ102. Fig.ÿ2aÿtoÿFig.ÿ2cÿwillÿbeÿdiscussedÿ

laterÿinÿfurtherÿdetail. ÿ

Inÿanotherÿembodiment,ÿasÿshownÿinÿFig.ÿ2d,ÿtheÿprotrusionsÿ200ÿcanÿextendÿfromÿtheÿsidesÿ102cÿofÿ

theÿcasingÿ102.ÿ ÿForÿexample,ÿa protrusionÿ200ÿcanÿextendÿ fromÿeachÿof theÿ firstÿ toÿ fourthÿcornersÿ

103a/103b/103c/103dÿofÿtheÿcasingÿ102.ÿÿFurther,ÿinÿadditionÿtoÿtheÿpossibilityÿthatÿprotrusionsÿ200ÿ

canÿextendÿfromÿtheÿsidesÿ102cÿofÿtheÿcasing,ÿitÿisÿalsoÿpossibleÿthatÿtheÿprotrusionsÿ200ÿcanÿextendÿ

from/relativeÿto oneÿorÿbothÿofÿtheÿfirstÿfaceÿ102aÿandÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ102.ÿÿForÿ

example,ÿ itÿ isÿ possibleÿ thatÿnotÿonlyÿdoÿ theÿprotrusionsÿ200ÿextendÿ fromÿ the sidesÿ102c,ÿ itÿ isÿ alsoÿ

possibleÿthatÿthey further extendÿfrom/relativeÿto oneÿorÿbothÿofÿtheÿfirstÿfaceÿ102aÿandÿtheÿsecondÿ

faceÿ102b. Fig.ÿ2dÿwillÿbeÿdiscussedÿlaterÿinÿfurtherÿdetail.ÿÿ ÿ ÿ

Preferably,ÿtheÿnumberÿofÿprotrusionsÿ200ÿcorrespondsÿtoÿtheÿnumberÿofÿaudioÿoutputÿportionsÿ104.ÿÿ

Forÿ example,ÿ asÿ shown,ÿ theÿ audioÿ outputÿ portionsÿ 104 canÿ includeÿ aÿ firstÿ speakerÿ driverÿ 104a,ÿ aÿ

secondÿ speakerÿdriverÿ104b,ÿ aÿ thirdÿ speakerÿdriverÿ104cÿandÿaÿ fourthÿ speakerÿdriverÿ104d.ÿ ÿ In thisÿ

regard,ÿtheÿprotrusionsÿ200ÿcan includeÿaÿfirstÿprotrusion,ÿaÿsecondÿprotrusion,ÿaÿthirdÿprotrusionÿandÿ

aÿfourthÿprotrusion correspondingÿtoÿtheÿfirstÿspeakerÿdriverÿ104a,ÿtheÿsecondÿspeakerÿdriverÿ104b,ÿ

theÿthirdÿspeakerÿdriverÿ104cÿandÿtheÿfourthÿspeakerÿdriverÿ104dÿrespectively.ÿÿÿÿÿÿÿ

ÿ

Earlierÿmentioned,ÿFig.ÿ2aÿtoÿFig.ÿ2cÿshowÿthatÿtheÿprotrusionsÿ200ÿcanÿextendÿfromÿoneÿorÿbothÿofÿ

theÿfirstÿfaceÿ102aÿandÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ102.ÿÿFig.ÿ2aÿtoÿFig.ÿ2cÿwillÿbeÿdiscussedÿinÿ

furtherÿdetailÿhereinafter.ÿÿ

AsÿshownÿinÿFig.ÿ2a,ÿprotrusionsÿ200ÿcanÿextendÿfromÿtheÿfirstÿfaceÿ102aÿofÿtheÿcasingÿ102.ÿÿ

Inÿ oneÿ embodiment,ÿ theÿ protrusionsÿ 200ÿ canÿ correspondÿ toÿ theÿ audioÿ outputÿ portionsÿ 104

protruding fromÿtheÿfirstÿfaceÿ102aÿofÿtheÿcasingÿ102.ÿÿForÿexample,ÿaÿprotrusionÿ200ÿcanÿcorrespondÿ

toÿanÿaudioÿoutputÿportionÿ104ÿorÿatÿleastÿaÿportionÿof an audioÿoutputÿportionÿ104ÿprotrudingÿfromÿ
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theÿ firstÿ faceÿ102aÿofÿ theÿ casingÿ102.ÿ ÿ Inÿ thisÿ regard,ÿ itÿ isÿ appreciableÿ thatÿ atÿ leastÿ aÿportionÿofÿ anÿ

audioÿoutputÿportionÿ104ÿcanÿbeÿprotrudingÿfromÿtheÿfirstÿfaceÿ102aÿofÿtheÿcasingÿ102,ÿandÿcanÿthusÿ

beÿexposedÿ toÿ view.ÿ ÿ Theÿatÿ leastÿ aÿportionÿofÿ theÿaudioÿoutputÿportionÿ104,ÿprotrudingÿ fromÿ theÿ

casingÿ102ÿandÿexposedÿtoÿview,ÿcanÿcorrespondÿtoÿaÿprotrusionÿ200.ÿ

Inÿanotherÿembodiment,ÿtheÿcasingÿ102ÿcanÿbeÿshapedÿandÿdimensionedÿinÿaÿmannerÿsoÿasÿtoÿformÿ

theÿprotrusionsÿ200 suchÿthatÿtheyÿextendÿfromÿtheÿfirstÿfaceÿ102aÿofÿtheÿcasingÿ102. ÿAdditionally,ÿ

theÿcasingÿ102ÿcanÿbeÿshapedÿandÿdimensionedÿinÿaÿmannerÿsoÿasÿtoÿformÿtheÿprotrusionsÿ200ÿwhichÿ

canÿcarryÿtheÿaudioÿoutputÿportionsÿ104.ÿÿForÿexample,ÿaÿprotrusionÿ200ÿcanÿcarryÿaÿcorrespondingÿ

audioÿoutputÿportionÿ104ÿorÿatÿleastÿaÿportionÿofÿaÿcorrespondingÿaudioÿoutputÿportionÿ104.ÿÿMoreÿ

specifically,ÿ forÿ example,ÿ theÿ firstÿ protrusionÿ canÿ carryÿ theÿ firstÿ speakerÿ driverÿ 104aÿ orÿ atÿ leastÿ aÿ

portionÿofÿtheÿfirstÿspeakerÿdriverÿ104a.ÿÿTheÿsecondÿtoÿfourthÿprotrusionsÿcanÿcarry,ÿrespectively,ÿtheÿ

secondÿ toÿ fourthÿ speakerÿ driversÿ 104b/104c/104dÿ orÿ atÿ leastÿ aÿ portionÿ ofÿ theÿ secondÿ toÿ fourthÿ

speakerÿdriversÿ104b/104c/104d.

AsÿshownÿinÿFig.ÿ2b,ÿprotrusionsÿ200ÿcanÿextendÿfromÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ102.ÿÿ

Inÿ oneÿ embodiment,ÿ theÿ protrusionsÿ 200ÿ canÿ correspondÿ toÿ theÿ audioÿ outputÿ portionsÿ 104

protrudingÿ fromÿ theÿ secondÿ faceÿ 102bÿ ofÿ theÿ casingÿ 102.ÿ ÿ Forÿ example,ÿ aÿ protrusionÿ 200ÿ canÿ

correspondÿ toÿ anÿ audioÿ outputÿ portionÿ 104ÿ orÿ atÿ leastÿ aÿ portionÿ ofÿ anÿ audioÿ outputÿ portionÿ 104ÿ

protrudingÿfromÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ102.ÿÿInÿthisÿregard,ÿitÿisÿappreciableÿthatÿatÿleastÿ

aÿportionÿofÿanÿaudioÿoutputÿportionÿ104ÿcanÿbeÿprotrudingÿfromÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ

102,ÿ andÿ canÿ thusÿ beÿ exposedÿ toÿ view.ÿ ÿ Theÿ atÿ leastÿ aÿ portionÿ ofÿ theÿ audioÿ outputÿ portionÿ 104,ÿ

protrudingÿfromÿtheÿcasingÿ102ÿandÿexposedÿtoÿview,ÿcanÿcorrespondÿtoÿaÿprotrusionÿ200.ÿÿ

Inÿanotherÿembodiment,ÿtheÿcasingÿ102ÿcanÿbeÿshaped andÿdimensionedÿinÿaÿmannerÿsoÿasÿtoÿformÿ

theÿprotrusionsÿ200ÿsuchÿthatÿtheyÿextendÿfromÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ102. ÿAdditionally,ÿ

theÿcasingÿ102ÿcanÿbeÿshapedÿandÿdimensionedÿinÿaÿmannerÿsoÿasÿtoÿformÿtheÿprotrusionsÿ200ÿwhichÿ

canÿcarryÿtheÿaudioÿoutputÿportionsÿ104.ÿÿForÿexample,ÿaÿprotrusionÿ200ÿcanÿcarryÿaÿcorrespondingÿ

audioÿoutputÿportionÿ104ÿorÿatÿleastÿaÿportionÿofÿaÿcorrespondingÿaudioÿoutputÿportionÿ104.ÿÿMoreÿ

specifically,ÿ forÿ example,ÿ theÿ firstÿ protrusionÿ canÿ carryÿ theÿ firstÿ speakerÿ driverÿ 104aÿ orÿ atÿ leastÿ aÿ

portionÿofÿtheÿfirstÿspeakerÿdriverÿ104a.ÿÿTheÿsecondÿtoÿfourthÿprotrusionsÿcanÿcarry,ÿrespectively,ÿtheÿ

secondÿ toÿ fourthÿ speakerÿ driversÿ 104b/104c/104dÿ orÿ atÿ leastÿ aÿ portionÿ ofÿ theÿ secondÿ toÿ fourthÿ

speakerÿdriversÿ104b/104c/104d.
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Additionally,ÿtheÿsecondÿfaceÿ102bÿcanÿincludeÿoneÿorÿmoreÿopenings/perforationsÿ202.ÿÿPreferably,ÿ

theÿ secondÿ faceÿ 102bÿ includesÿ aÿ pluralityÿ ofÿ openings/perforations 202.ÿ ÿ Theÿ numberÿ ofÿ

openings/perforationsÿ202ÿcanÿbeÿbasedÿonÿtheÿnumberÿofÿaudioÿoutputÿportionsÿ104.ÿÿPreferably,

theÿnumberÿofÿopenings/perforationsÿ202ÿcorrespondsÿtoÿtheÿnumberÿofÿaudioÿoutputÿportionsÿ104.ÿÿ

Forÿ example,ÿ theÿ pluralityÿ ofÿ openings/perforationsÿ 202ÿ canÿ includeÿ aÿ firstÿ opening/perforation,ÿ a

secondÿ opening/perforation,ÿ aÿ thirdÿ opening/perforation andÿ a fourthÿ opening/perforation

correspondingÿ toÿ theÿ firstÿ speakerÿdriverÿ104a,ÿ theÿ secondÿ speakerÿdriverÿ104b,ÿ theÿ thirdÿ speakerÿ

driverÿ104cÿandÿtheÿfourthÿspeakerÿdriverÿ104dÿrespectively.ÿ ÿ ÿ

Furthermore,ÿasÿwillÿbeÿdiscussedÿinÿfurtherÿdetailÿwithÿreferenceÿtoÿFig.3,ÿtheÿopenings/perforationsÿ

202ÿ canÿ beÿ arrangedÿ onÿ theÿ secondÿ faceÿ 102bÿ basedÿ onÿ theÿ arrangementÿ ofÿ theÿ audioÿ outputÿ

portionsÿ 104.ÿ ÿ Specifically,ÿ theÿ arrangementÿ ofÿ theÿ openings/perforationsÿ 202ÿ onÿ theÿ secondÿ faceÿ

102bÿcanÿbeÿdependentÿonÿtheÿarrangementÿofÿtheÿaudioÿoutputÿportionsÿ104.ÿ

Referringÿto Fig.ÿ2c, aÿsideÿviewÿwithÿreferenceÿtoÿoneÿofÿtheÿsidesÿ102cÿofÿtheÿcasingÿ102ÿisÿshown.ÿÿ

Particularly,ÿFig.ÿ2c�sÿsideÿviewÿisÿaÿ�seeÿthrough�ÿviewÿwhichÿpresentsÿtheÿarrangementÿofÿatÿleastÿaÿ

portionÿofÿtheÿaudioÿoutputÿportionsÿ104ÿwithinÿtheÿcasingÿ102. ÿAsÿshown,ÿtheÿprotrusionsÿ200ÿcanÿ

extendÿfromÿtheÿfirstÿandÿsecondÿfacesÿ102a/102bÿofÿtheÿcasing.ÿÿ

Inÿ oneÿ embodiment,ÿ theÿ protrusionsÿ 200ÿ canÿ correspondÿ toÿ theÿ audioÿ outputÿ portionsÿ 104

protrudingÿfromÿoneÿorÿbothÿofÿtheÿfirstÿandÿsecondÿfacesÿ102a/102bÿofÿtheÿcasingÿ102.ÿÿForÿexample,ÿ

aÿprotrusionÿ200ÿ canÿ correspondÿ toÿanÿaudioÿoutputÿportionÿ104ÿorÿ atÿ leastÿ aÿportionÿofÿ anÿaudioÿ

outputÿ portionÿ 104ÿ protrudingÿ fromÿ oneÿ orÿ bothÿ ofÿ theÿ firstÿ andÿ secondÿ facesÿ 102a/102bÿ ofÿ theÿ

casingÿ102. Inÿthisÿregard,ÿitÿisÿappreciableÿthatÿatÿleastÿaÿportionÿofÿanÿaudioÿoutputÿportionÿ104ÿcanÿ

beÿprotrudingÿfromÿoneÿorÿbothÿofÿtheÿfirstÿandÿsecondÿfacesÿ102a/102bÿofÿtheÿcasingÿ102,ÿandÿcanÿ

thusÿbeÿexposedÿtoÿview.ÿÿTheÿatÿleastÿaÿportionÿofÿtheÿaudioÿoutputÿportionÿ104,ÿprotrudingÿfromÿtheÿ

casingÿ102ÿandÿexposedÿtoÿview,ÿcanÿcorrespondÿtoÿaÿprotrusionÿ200.ÿÿ ÿ

Inÿanotherÿembodiment,ÿtheÿcasingÿ102ÿcanÿbeÿshapedÿandÿdimensionedÿinÿaÿmannerÿsoÿasÿtoÿformÿ

theÿprotrusionsÿ200ÿwhichÿcanÿcarryÿtheÿaudioÿoutputÿportionsÿ104.ÿÿAdditionally,ÿtheÿcasingÿ102ÿcanÿ

beÿ shapedÿandÿdimensionedÿ toÿ formÿ theÿprotrusionsÿ200ÿ inÿ aÿmannerÿ suchÿ thatÿ theyÿextendÿ fromÿ

oneÿorÿbothÿofÿ theÿ firstÿandÿsecondÿ facesÿ102a/102bÿofÿ theÿcasingÿ102.ÿ ÿForÿexample,ÿaÿprotrusionÿ

200ÿ canÿ carryÿ aÿ correspondingÿ audioÿ outputÿ portionÿ 104ÿ orÿ atÿ leastÿ aÿ portionÿ ofÿ a corresponding
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audioÿ outputÿ portionÿ 104. Moreÿ specifically,ÿ forÿ example,ÿ theÿ firstÿ protrusionÿ canÿ carryÿ theÿ firstÿ

speakerÿ driverÿ 104aÿ orÿ atÿ leastÿ aÿ portionÿ ofÿ theÿ firstÿ speakerÿ driverÿ 104a.ÿ ÿ Theÿ secondÿ toÿ fourthÿ

protrusionsÿcanÿcarry,ÿrespectively,ÿtheÿsecondÿtoÿfourthÿspeakerÿdriversÿ104b/104c/104dÿorÿatÿleastÿ

aÿportionÿofÿtheÿsecondÿtoÿfourthÿspeakerÿdriversÿ104b/104c/104d.ÿÿ ÿ

Earlierÿmentioned,ÿ theÿnumberÿofÿprotrusionsÿ200ÿ canÿ correspondÿ toÿ theÿnumberÿofÿ audioÿoutputÿ

portionsÿ 104.ÿ ÿ Forÿ example,ÿwhereÿ theÿ numberÿ ofÿ audioÿ outputÿ portionsÿ 104ÿ isÿ fourÿ (i.e.,ÿ firstÿ toÿ

fourthÿspeakerÿdriversÿ104a/104b/104c/104d),ÿtheÿnumberÿofÿprotrusionsÿ200ÿcanÿbeÿfour (i.e.,ÿfirstÿ

toÿfourthÿprotrusions). ÿ ÿ

Theÿprotrusionsÿ200ÿdiscussedÿwithÿ referenceÿ toÿ Fig.ÿ 2aÿ toÿ Fig.ÿ 2cÿ canÿbeÿhelpfulÿ inÿprotectingÿ theÿ

electronicÿdeviceÿ100.ÿ ÿ Inÿone example,ÿwhenÿ theÿelectronicÿdeviceÿ100ÿ isÿplacedÿonÿaÿ flatÿ surfaceÿ

(notÿ shown), directÿ contactÿbetweenÿofÿ theÿ flatÿ surfaceÿandÿanyÿofÿ theÿ firstÿ faceÿ102a,ÿ theÿ secondÿ

faceÿ102b,ÿtheÿdisplayÿmoduleÿ105ÿand/orÿtheÿimageÿcaptureÿmoduleÿ106ÿcanÿbeÿprevented.ÿÿInÿthisÿ

manner,ÿscratchesÿtoÿtheÿfirstÿfaceÿ102a,ÿtheÿsecondÿfaceÿ102b,ÿtheÿdisplayÿmoduleÿ105ÿand/orÿtheÿ

imageÿcaptureÿmoduleÿ106ÿcanÿbeÿprevented.ÿÿInÿanotherÿexample,ÿwhenÿtheÿelectronicÿdeviceÿ100ÿisÿ

accidentallyÿdroppedÿfromÿanÿelevatedÿpositionÿ (notÿshown),ÿ theÿprotrusionsÿ200ÿcanÿhelpÿpreventÿ

substantialÿdamageÿsuchÿasÿimpactÿdamageÿand/orÿshockÿdamageÿtoÿtheÿfirstÿfaceÿ102a,ÿtheÿsecondÿ

faceÿ102b,ÿtheÿdisplayÿmoduleÿ105ÿand/orÿtheÿimageÿcaptureÿmoduleÿ106.ÿÿÿÿ

Earlierÿmentioned,ÿ Fig.ÿ 2dÿ showsÿ thatÿ theÿ protrusionsÿ 200ÿ canÿ extendÿ fromÿ theÿ sides 102cÿ ofÿ theÿ

casingÿ102.ÿÿFig.ÿ2dÿwillÿbeÿdiscussedÿinÿfurtherÿdetailÿhereinafter.

Referringÿ toÿ Fig.ÿ 2d,ÿ theÿ protrusionsÿ 200ÿ canÿ extendÿ fromÿ theÿ sidesÿ 102cÿ ofÿ theÿ casingÿ 102.ÿ ÿ Forÿ

example,ÿtheÿfirstÿprotrusion,ÿtheÿsecondÿprotrusion,ÿtheÿthirdÿprotrusionÿand theÿfourthÿprotrusionÿ

canÿextendÿfromÿtheÿfirstÿcornerÿ103a,ÿtheÿsecondÿcornerÿ103b,ÿtheÿthirdÿcornerÿ103cÿandÿtheÿfourthÿ

cornerÿ103dÿrespectively.ÿ ÿAdditionally,ÿanyÿofÿorÿanyÿcombinationÿofÿtheÿfirstÿtoÿfourthÿprotrusionsÿ

canÿoptionallyÿextendÿfrom/relativeÿtoÿoneÿorÿbothÿofÿtheÿfirstÿandÿsecondÿfacesÿ102a/102b.

Thusÿitÿisÿappreciableÿthatÿaÿprotrusionÿ200ÿcan,ÿinÿoneÿexample,ÿextendÿfromÿaÿsideÿ102cÿand,ÿatÿtheÿ

sameÿtime,ÿextendÿrelativeÿtoÿoneÿorÿbothÿofÿ theÿ firstÿandÿsecondÿfacesÿ102a/102b.ÿ ÿ Inÿthisÿ regard,ÿ

theÿ protrusionÿ 200ÿ needÿ notÿ necessarilyÿ extendÿ directlyÿ fromÿ oneÿ orÿ bothÿ ofÿ theÿ firstÿ andÿ secondÿ

facesÿ102a/102b.ÿÿÿÿÿÿÿÿ
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Inÿ oneÿ embodiment,ÿ theÿ protrusionsÿ 200ÿ canÿ correspondÿ toÿ theÿ audioÿ outputÿ portionsÿ 104

protrudingÿ fromÿ theÿ sidesÿ102cÿof theÿ casingÿ102.ÿ ÿ Theÿprotrusionsÿ canÿ furtherÿ correspondÿ toÿ theÿ

audioÿ outputÿ portionsÿ 104ÿ protrudingÿ from/relativeÿ to oneÿ orÿ bothÿ of theÿ firstÿ faceÿ 102aÿ andÿ theÿ

secondÿ faceÿ 102bÿ ofÿ theÿ casingÿ 102.ÿ ÿ Forÿ example,ÿ aÿ protrusionÿ 200ÿ canÿ correspondÿ toÿ anÿ audioÿ

outputÿportionÿ104ÿorÿatÿleastÿaÿportionÿofÿanÿaudioÿoutputÿportionÿ104ÿprotrudingÿfromÿtheÿfirstÿfaceÿ

102a,ÿtheÿsecondÿfaceÿ102b and/orÿthe side 102c ofÿtheÿcasingÿ102. Inÿthisÿregard,ÿitÿisÿappreciableÿ

thatÿ atÿ leastÿ aÿportionÿofÿ anÿ audioÿoutputÿportionÿ104ÿ canÿbeÿprotrudingÿ from/ÿ relativeÿ to oneÿorÿ

bothÿofÿtheÿfirstÿandÿsecondÿfacesÿ102a/102bÿand/orÿsidesÿ102cÿofÿtheÿcasingÿ102,ÿandÿcanÿthusÿbeÿ

exposedÿtoÿview.ÿÿTheÿatÿleastÿaÿportionÿofÿtheÿaudioÿoutputÿportionÿ104,ÿprotrudingÿfromÿtheÿcasingÿ

102ÿandÿexposedÿtoÿview,ÿcanÿcorrespondÿtoÿaÿprotrusionÿ200.

Inÿanotherÿembodiment,ÿtheÿcasingÿ102ÿcanÿbeÿshapedÿandÿdimensionedÿinÿaÿmannerÿsoÿasÿtoÿformÿ

theÿprotrusionsÿ200ÿwhichÿcanÿcarryÿtheÿaudioÿoutputÿportionsÿ104. ÿForÿexample,ÿaÿprotrusionÿ200ÿ

canÿcarryÿaÿ correspondingÿaudioÿoutputÿportionÿ104ÿorÿatÿ leastÿaÿportionÿofÿa corresponding audioÿ

outputÿportionÿ104.ÿ ÿMoreÿspecifically,ÿ forÿexample,ÿ theÿ firstÿprotrusionÿcanÿcarryÿ theÿ firstÿspeakerÿ

driverÿ104aÿorÿatÿ leastÿaÿportionÿofÿtheÿfirstÿspeakerÿdriverÿ104a.ÿÿTheÿsecondÿtoÿfourthÿprotrusionsÿ

canÿcarry,ÿrespectively,ÿtheÿsecondÿtoÿfourthÿspeakerÿdriversÿ104b/104c/104dÿorÿatÿleastÿaÿportionÿofÿ

theÿsecondÿtoÿfourthÿspeakerÿdriversÿ104b/104c/104d.

Earlierÿmentioned,ÿ theÿnumberÿofÿprotrusionsÿ200ÿ canÿ correspondÿ toÿ theÿnumberÿofÿ audioÿoutputÿ

portionsÿ 104.ÿ ÿ Forÿ example,ÿwhereÿ theÿ numberÿ ofÿ audioÿ outputÿ portionsÿ 104ÿ isÿ fourÿ (i.e.,ÿ firstÿ toÿ

fourthÿspeakerÿdriversÿ104a/104b/104c/104d),ÿtheÿnumberÿofÿprotrusionsÿ200ÿcanÿbeÿfour (i.e.,ÿfirstÿ

toÿfourthÿprotrusions).ÿÿ ÿ ÿ

EarlierÿdiscussedÿwithÿreferenceÿtoÿFig.ÿ2aÿtoÿFig.ÿ2c,ÿtheÿprotrusionsÿ200ÿcanÿbeÿhelpfulÿinÿprotectingÿ

theÿelectronicÿdeviceÿ100.ÿÿInÿtheÿcaseÿofÿFig.ÿ2d,ÿinÿadditionÿtoÿprotectingÿtheÿelectronicÿdeviceÿ100,ÿ

theÿprotrusionsÿ200ÿextendingÿfromÿtheÿfirstÿfaceÿ102a,ÿtheÿsecondÿfaceÿ102bÿand/orÿtheÿsidesÿ102cÿ

ofÿtheÿcasingÿ102ÿcanÿfurtherÿbeÿusefulÿinÿaÿsituationÿwhereÿmoreÿpowerfulÿspeakerÿdrivers (e.g.,ÿtheÿ

firstÿtoÿfourthÿspeakerÿdriversÿ104a/104b/104c/104d) areÿdesired.ÿÿ

Speakerÿ driversÿwhichÿ areÿ associatedÿwithÿmoreÿ powerÿ (i.e.,ÿ speakerÿ driversÿ havingÿ higherÿ powerÿ

ratings)ÿmayÿhaveÿ largerÿphysicalÿ dimensionsÿ comparedÿ toÿ theirÿ lowerÿpoweredÿ counterpartsÿ (i.e.,ÿ

speakerÿdriversÿhavingÿ lowerÿpowerÿ ratings).ÿ ÿ Thusÿ toÿ incorporateÿhigherÿpoweredÿ speakerÿdriversÿ

(i.e.,ÿ audioÿ outputÿ portionsÿ 104),ÿ thereÿmayÿ beÿ aÿ needÿ toÿ increaseÿ theÿ electronicÿ deviceÿ 100ÿ realÿ
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estate.ÿ ÿ Increasingÿtheÿelectronicÿdeviceÿ100ÿrealÿestateÿmayÿrenderÿtheÿelectronicÿestateÿ100ÿbulkyÿ

andÿaestheticallyÿunpleasing.ÿÿThusÿincreasingÿthe electronicÿdeviceÿ100ÿrealÿestateÿtoÿaccommodateÿ

higherÿpoweredÿspeakerÿdriversÿmayÿbeÿundesirable.ÿÿÿÿÿÿ

Appreciably,ÿ byÿ havingÿ protrusionsÿ 200ÿ extendingÿ fromÿ theÿ firstÿ faceÿ 102a,ÿ theÿ secondÿ faceÿ 102bÿ

and/orÿtheÿsidesÿ102cÿofÿtheÿcasingÿ102,ÿaÿspeakerÿdriverÿorÿatÿleastÿaÿportionÿofÿaÿspeakerÿdriverÿcanÿ

effectivelyÿbeÿprotrudingÿfromÿthe firstÿfaceÿ102a,ÿtheÿsecondÿfaceÿ102bÿand/orÿtheÿsidesÿ102cÿofÿtheÿ

casingÿ102.ÿÿInÿsuchÿaÿcase,ÿifÿspeakerÿdriversÿhavingÿlargerÿphysicalÿdimensionsÿareÿtoÿbeÿusedÿinÿtheÿ

electronicÿdeviceÿ100,ÿtheÿneedÿtoÿincreaseÿtheÿelectronicÿdeviceÿ100ÿrealÿestateÿmayÿbeÿmitigated.ÿÿ

Furthermore,ÿtheÿprotrusionsÿ200ÿcanÿbeÿsuchÿthatÿtheyÿareÿshapedÿandÿdimensionedÿnotÿtoÿbeÿtooÿ

noticeable/ notÿ tooÿ obstructiveÿ suchÿ thatÿ theÿ electronicÿ deviceÿ 100ÿ isÿ notÿ renderedÿ aestheticÿ

unpleasing.ÿ ÿ Forÿ example,ÿ theÿ protrusionsÿ 200ÿ canÿ beÿ inÿ theÿ formÿ ofÿ curved/enlargedÿ roundedÿ

corners.ÿ ÿMoreÿ specifically,ÿ forÿ example,ÿ theÿ firstÿ toÿ fourthÿ cornersÿ 103a/103b/103c/103dÿ canÿ beÿ

enlargedÿ soÿ asÿ toÿ allowÿ correspondingÿ firstÿ toÿ fourthÿ speakerÿ driversÿ 104a/104b/104c/104dÿ toÿ

effectivelyÿ protrudeÿ fromÿ theÿ firstÿ faceÿ 102a,ÿ theÿ secondÿ faceÿ 102bÿ and/orÿ theÿ sidesÿ 102cÿ of theÿ

casingÿ102. Moreover,ÿ theÿprotrusionsÿ200ÿcanÿbeÿ inÿvariousÿshapesÿand/orÿsizesÿasÿshownÿ in, butÿ

notÿlimitedÿto, Fig.ÿ2eÿtoÿFig.ÿ2h.ÿÿÿ ÿ

Inÿthisÿmanner,ÿspeakerÿdriversÿhavingÿlargerÿphysicalÿdimensionsÿ(e.g.,ÿspeakerÿdriversÿhavingÿhigherÿ

powerÿratingsÿcomparedÿtoÿspeakerÿdriversÿhavingÿlowerÿpowerÿratings)ÿcanÿbeÿusedÿinÿtheÿelectronicÿ

device 100ÿ withoutÿ havingÿ toÿ significantlyÿ increaseÿ theÿ electronicÿ deviceÿ 100ÿ realÿ estateÿ and/orÿ

withoutÿhavingÿtoÿrenderÿtheÿelectronicÿdeviceÿ100ÿaestheticallyÿunpleasing.ÿÿÿÿÿÿÿ ÿ

Fig.ÿ 3aÿprovidesÿaÿplaneÿviewÿofÿ theÿelectronicÿdeviceÿ100 lookingÿat and/orÿ through theÿ firstÿ faceÿ

102a ofÿtheÿcasingÿ102. Asÿshown,ÿtheÿelectronicÿdeviceÿ100ÿcanÿfurtherÿincludeÿaÿprocessingÿportionÿ

300.ÿ ÿ Theÿ casingÿ 102ÿ canÿ beÿ shapedÿ andÿ dimensionedÿ toÿ carryÿ theÿ processingÿ portionÿ 300.ÿ ÿ Forÿ

example,ÿtheÿprocessingÿportionÿ300ÿcan beÿdisposedÿwithinÿtheÿcasingÿ102.ÿÿ

Theÿprocessingÿportionÿ300ÿcanÿbeÿcoupledÿtoÿoneÿorÿbothÿofÿtheÿdisplayÿmoduleÿ105 and theÿimageÿ

captureÿmoduleÿ106.ÿÿAdditionally,ÿtheÿimageÿcaptureÿmoduleÿ106ÿcanÿbeÿcoupledÿtoÿoneÿorÿbothÿofÿ

theÿ displayÿ moduleÿ 105ÿ andÿ theÿ processingÿ portionÿ 300. ÿ Moreover,ÿ theÿ photonicÿ basedÿ

detectors/sensorsÿcanÿbeÿcoupledÿtoÿtheÿprocessingÿportionÿ300ÿand/orÿtheÿdisplayÿmoduleÿ105.ÿÿTheÿ

processingÿportionÿ300ÿcanÿbeÿfurtherÿcoupledÿtoÿtheÿaudioÿoutputÿportionsÿ104.ÿÿ ÿ
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Theÿdisplayÿmoduleÿ105 canÿbeÿconfiguredÿtoÿcommunicateÿ inputÿsignalsÿ toÿ theÿprocessingÿportionÿ

300. ÿ Theÿ processingÿ portionÿ 300ÿ canÿ beÿ configuredÿ toÿ receiveÿ andÿ processÿ theÿ inputÿ signalsÿ toÿ

produceÿoutputÿsignals.ÿ ÿTheÿoutputÿsignalsÿcanÿbeÿcommunicatedÿtoÿ theÿdisplayÿmoduleÿ105.ÿ ÿTheÿ

displayÿmoduleÿ105 canÿbeÿfurtherÿconfiguredÿtoÿdisplayÿtheÿoutputÿsignals.ÿÿ

Theÿimageÿcaptureÿmoduleÿ106ÿcanÿbeÿconfiguredÿtoÿcaptureÿimagesÿandÿcommunicateÿimageÿsignalsÿ

basedÿonÿtheÿcapturedÿimages.ÿÿImageÿsignalsÿcanÿbeÿcommunicatedÿfromÿtheÿimageÿcaptureÿmoduleÿ

106ÿtoÿoneÿorÿbothÿofÿtheÿdisplayÿmoduleÿ105ÿandÿtheÿprocessingÿportionÿ300.ÿÿImageÿsignalsÿcanÿbeÿ

communicatedÿ fromÿ theÿ imageÿ captureÿmoduleÿ106ÿ toÿ theÿdisplayÿmoduleÿ105ÿ forÿdisplay.ÿ ÿ Imageÿ

signalsÿcanÿbeÿcommunicatedÿfromÿtheÿimageÿcaptureÿmoduleÿ106ÿtoÿtheÿprocessingÿportionÿ300ÿforÿ

furtherÿ processingÿ toÿ produceÿ processedÿ imageÿ signals.ÿ ÿ Processedÿ imageÿ signalsÿ canÿ beÿ

communicatedÿfromÿtheÿprocessingÿportionÿ300ÿtoÿtheÿdisplayÿmoduleÿ105ÿforÿdisplay.

Theÿphotonicÿbased detectors/sensorsÿcanÿbeÿconfiguredÿtoÿsense/detectÿopticalÿsignals suchÿasÿ IRÿ

signals.ÿ ÿ Theÿ photonicÿ basedÿ detectors/sensorsÿ canÿ beÿ furtherÿ configuredÿ toÿ communicateÿ theÿ

detectedÿopticalÿsignalsÿ toÿoneÿorÿbothÿofÿ theÿdisplayÿmoduleÿ105ÿandÿtheÿprocessing portionÿ300.ÿÿ

Theÿ opticalÿ signalsÿ canÿ beÿ communicatedÿ fromÿ theÿ photonicÿ basedÿ detectors/sensorsÿ toÿ theÿ

processingÿportionÿ300ÿforÿprocessing toÿproduceÿprocessedÿopticalÿsignals.ÿÿÿÿ

Earlierÿmentionedÿtheÿaudioÿoutputÿportionsÿ104 can,ÿforÿexample, includeÿaÿfirstÿspeakerÿdriverÿ104a,ÿ

aÿsecondÿspeakerÿdriverÿ104b,ÿaÿthirdÿspeakerÿdriverÿ104cÿandÿaÿfourthÿspeakerÿdriverÿ104d.ÿÿInÿthisÿ

regard,ÿ theÿ processingÿ portionÿ 300ÿ canÿ beÿ coupledÿ toÿ eachÿ ofÿ theÿ firstÿ toÿ fourthÿ speakerÿ driversÿ

104a/104b/104c/104d.ÿÿ

Theÿ processingÿ portionÿ 300ÿ canÿ beÿ configuredÿ toÿ communicateÿ audioÿ signalsÿ to eachÿ orÿ anyÿ

combinationÿofÿtheÿfirstÿtoÿfourthÿspeakerÿdriversÿ104a/104b/104c/104dÿforÿoutput.ÿÿThusÿtheÿaudioÿ

outputÿportionsÿ104 canÿbeÿconfiguredÿtoÿoutputÿaudioÿsignalsÿcommunicatedÿfromÿtheÿprocessingÿ

portionÿ300ÿasÿwillÿbeÿdiscussedÿinÿfurtherÿdetailÿwithÿreferenceÿtoÿFig.ÿ3bÿandÿFig.ÿ3c. ÿ

Inÿaddition,ÿtheÿelectronicÿdeviceÿ100ÿandÿtheÿprocessingÿportionÿ300ÿwillÿbeÿshown inÿfurtherÿdetailÿ

withÿ referenceÿ toÿ Fig.ÿ 3bÿ andÿ Fig.ÿ 3c. Forÿ theÿ sakeÿ ofÿ clarity,ÿ theÿ displayÿmoduleÿ 105ÿwillÿ notÿ beÿ

shownÿinÿFig.ÿ3bÿandÿFig.ÿ3c.



14

Referringÿ toÿ Fig.ÿ 3b,ÿ theÿ electronicÿ deviceÿ 100ÿ canÿ furtherÿ includeÿ oneÿ orÿ moreÿ enclosuresÿ 302.ÿÿ

Particularly,ÿtheÿcasingÿ102ÿofÿtheÿelectronicÿdeviceÿ100ÿcanÿbeÿshapedÿandÿdimensionedÿtoÿcarryÿoneÿ

orÿmoreÿenclosuresÿ302.ÿÿMoreÿparticularly,ÿtheÿenclosuresÿ302ÿcanÿbeÿformedÿwithinÿtheÿcasingÿ102.ÿÿ

Forÿ example,ÿ theÿ casingÿ 102ÿ canÿ beÿ shapedÿ andÿ dimensionedÿ inÿ aÿ mannerÿ soÿ asÿ toÿ formÿ theÿ

enclosuresÿ302ÿwithinÿtheÿcasingÿ102.ÿÿ

Preferably,ÿtheÿnumberÿorÿenclosuresÿ302ÿcorrespondsÿtoÿtheÿnumberÿofÿaudioÿoutputÿportionsÿ104.ÿÿ

Eachÿaudioÿoutputÿportionÿ104 canÿbeÿsubstantiallyÿenclosed/surroundedÿbyÿanÿenclosure 302.ÿÿÿÿÿ

Forÿexample, theÿaudioÿoutputÿportionsÿ104ÿcanÿincludeÿaÿfirstÿspeakerÿdriverÿ104a,ÿaÿsecondÿspeakerÿ

driverÿ104b,ÿaÿthirdÿspeakerÿdriverÿ104cÿandÿaÿfourthÿspeakerÿdriverÿ104d.ÿÿInÿthisÿregard,ÿtheÿnumberÿ

ofÿ audioÿoutputÿ portionsÿ104ÿ isÿ four.ÿ ÿ Therefore,ÿ thereÿ canÿbeÿ fourÿ enclosuresÿ302.ÿ ÿ Forÿexample,ÿ

thereÿ canÿbeÿ aÿ firstÿ enclosure 302a,ÿ aÿ secondÿenclosure 302b,ÿ aÿ thirdÿenclosure 302cÿ andÿ aÿ fourthÿ

enclosure 302dÿsubstantiallyÿsurrounding/enclosingÿtheÿfirstÿspeakerÿdriverÿ104a,ÿtheÿsecondÿspeakerÿ

driverÿ104b,ÿtheÿthirdÿspeakerÿdriverÿ104cÿandÿtheÿfourthÿspeakerÿdriverÿ104dÿrespectively. ÿ ÿ

Earlierÿmentioned,ÿopenings/perforationsÿ202ÿ canÿbeÿarrangedÿonÿ theÿ secondÿ faceÿ102bÿbasedÿonÿ

theÿarrangementÿofÿtheÿaudioÿoutputÿportionsÿ104.ÿÿSpecially,ÿatÿleastÿoneÿopening/perforationÿ202ÿ

canÿbeÿdefined orÿprovided withinÿanÿenclosure 302.ÿÿForÿexample,ÿanÿopening/perforationÿ202ÿcanÿ

beÿ defined orÿ provided inÿ eachÿ ofÿ theÿ aforementionedÿ firstÿ enclosure toÿ fourthÿ enclosure

302a/302b/302c/302d.ÿÿ

Earlierÿ mentioned, eachÿ enclosure 302ÿ canÿ beÿ shapedÿ andÿ dimensionedÿ inÿ aÿ mannerÿ soÿ asÿ toÿ

surround/encloseÿanÿaudioÿoutputÿportionÿ104.ÿÿThusÿtheÿaudioÿoutputÿportionsÿ104 determineÿtheÿ

arrangementÿofÿ theÿoneÿorÿmoreÿ enclosuresÿ302ÿwithinÿ theÿcasingÿ102.ÿ ÿFurthermore,ÿatÿ leastÿoneÿ

opening/perforationÿcanÿbeÿdefinedÿorÿprovided withinÿeachÿofÿtheÿone orÿmoreÿenclosuresÿ302.ÿÿInÿ

thisÿmanner,ÿ theÿ arrangementÿ ofÿ theÿ openings/perforationsÿ 202ÿ onÿ theÿ secondÿ faceÿ 102bÿ canÿ beÿ

consideredÿtoÿbeÿdependentÿonÿtheÿarrangementÿofÿtheÿaudioÿoutputÿportionsÿ104.

Theÿ enclosuresÿ 302ÿ andÿ correspondingÿ openings/perforationsÿ 202ÿ canÿ facilitateÿ equalizingÿ ofÿ

pressure.ÿ ÿ Specificallyÿ pressureÿ inÿ theÿ enclosuresÿ 302ÿ canÿ beÿ equalizedÿ withÿ respectÿ toÿ theÿ

environmentÿ (i.e.,ÿ outsideÿ ofÿ theÿ electronicÿ deviceÿ 100).ÿ ÿ Thisÿ isÿ madeÿ possibleÿ byÿ theÿ

openings/perforationsÿ202.ÿÿAppreciably,ÿtoÿfacilitateÿpressureÿequalizing,ÿtheÿopenings/perforations

202ÿshouldÿnotÿbeÿsubstantiallyÿobstructed/blocked. ÿ
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Earlierÿmentioned,ÿ inÿoneÿembodiment,ÿ protrusionsÿ200ÿ canÿextendÿ fromÿ theÿ secondÿ faceÿ102bÿofÿ

theÿcasingÿ102.ÿ Thusÿinÿaÿsituation whereÿtheÿelectronicÿdeviceÿ100ÿisÿplacedÿonÿaÿflatÿsurfaceÿsuchÿasÿ

aÿ tabletopÿwithÿ theÿ secondÿ faceÿ102bÿ facingÿ theÿ flatÿ surface,ÿ itÿ isÿ appreciableÿ thatÿ theÿprotrusionsÿ

200ÿ canÿ effectivelyÿ elevateÿ theÿ electronicÿ deviceÿ 100ÿ fromÿ theÿ flatÿ surfaceÿ suchÿ thatÿ theÿ

openings/perforationsÿ202ÿonÿtheÿsecondÿfaceÿ102bÿareÿnotÿcovered/blockedÿbyÿtheÿflatÿsurface.ÿÿInÿ

thisÿmanner,ÿtheÿopenings/perforationsÿ202ÿremainÿsubstantiallyÿunobstructed evenÿifÿtheÿelectronicÿ

deviceÿ100ÿisÿplacedÿonÿaÿflatÿsurfaceÿwithÿtheÿsecondÿfaceÿ102bÿfacingÿtheÿflatÿsurface. ÿ

By allowingÿpressureÿequalizing,ÿaudioÿoutputÿperformance,ÿespeciallyÿaudioÿoutputÿperformanceÿofÿ

lowÿ frequencyÿ rangeÿ audioÿ signalsÿ (i.e.,ÿ bassÿ audioÿ range),ÿ canÿ beÿ improved.ÿ ÿ In thisÿ regard,ÿ theÿ

enclosuresÿ302ÿandÿperforations/openingsÿ202ÿcanÿfunctionÿasÿsomeÿformÿofÿbassÿtuning toÿimproveÿ

audioÿoutputÿperformanceÿofÿ lowÿfrequencyÿrangeÿaudioÿsignals.ÿ ÿThusÿaudioÿoutputÿperformance,ÿ

especiallyÿbassÿperformance,ÿofÿtheÿelectronicÿdeviceÿ100ÿcanÿbe improved.ÿÿ

Audioÿsignalsÿandÿfrequencyÿrangesÿ(i.e.,ÿlowÿfrequencyÿrangeÿaudioÿsignalsÿasÿmentionedÿabove,ÿmidÿ

frequencyÿ rangeÿ audioÿ signalsÿ and/orÿ highÿ frequencyÿ rangeÿ audioÿ signals)ÿ associatedÿ withÿ audioÿ

signalsÿwillÿbeÿdiscussedÿlaterÿinÿfurtherÿdetail.ÿÿÿ ÿ

Fig.3cÿshowsÿtheÿprocessingÿportionÿ300ÿinÿfurtherÿdetail.ÿÿAsÿshown,ÿtheÿprocessingÿportionÿ300ÿcanÿ

include aÿsensorÿunit 304,ÿaÿcentralÿprocessorÿunitÿ306,ÿaÿ storageÿunitÿ308 andÿanÿaudioÿprocessorÿ

unit 310.ÿÿ

Theÿsensorÿunitÿ304ÿcanÿbeÿcoupledÿtoÿoneÿorÿbothÿofÿtheÿcentralÿprocessorÿunitÿ306ÿandÿtheÿaudioÿ

processorÿ unitÿ 310.ÿ ÿ Theÿ centralÿ processorÿ unitÿ 306 canÿ beÿ coupledÿ toÿ oneÿ orÿ bothÿ ofÿ theÿ displayÿ

moduleÿ 105ÿ andÿ theÿ imageÿ captureÿmoduleÿ 106.ÿ ÿ Theÿ centralÿ processorÿ unitÿ 306 canÿ beÿ furtherÿ

coupledÿ toÿ anyÿ of,ÿ orÿ anyÿ combinationÿ of,ÿ theÿ sensorÿ unitÿ 304,ÿ theÿ storageÿ unitÿ 308, theÿ audioÿ

processorÿ unitÿ 310 andÿ theÿ aforementionedÿ oneÿ orÿ moreÿ photonicÿ basedÿ sensors/detectors.ÿÿ

Additionally,ÿ theÿstorageÿunitÿ308ÿcanÿbeÿcoupledÿtoÿoneÿorÿbothÿofÿ theÿcentralÿprocessorÿunitÿ306

andÿtheÿaudioÿprocessorÿunitÿ310. Theÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿcoupledÿtoÿtheÿaudioÿoutputÿ

portionsÿ104.ÿÿ ÿ
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Theÿsensorÿunitÿ304 canÿbeÿconfiguredÿtoÿsense/detect,ÿforÿexample,ÿorientationÿand/orÿmovementÿ

ofÿtheÿelectronicÿdeviceÿ100ÿasÿwillÿbeÿdiscussedÿlaterÿinÿfurtherÿdetailÿwithÿreferenceÿtoÿFig.ÿ4.ÿ ÿTheÿ

sensorÿ unitÿ 304 can,ÿ forÿ example,ÿ beÿ aÿ deviceÿ suchÿ asÿ aÿ gyroscope,ÿ aÿ digitalÿ compassÿ orÿ anÿ

accelerometer.ÿÿThusÿtheÿsensorÿunitÿ304ÿcan,ÿforÿexample,ÿcorrespondÿtoÿoneÿorÿmoreÿgyroscopes,ÿ

oneÿorÿmoreÿdigitalÿcompasses and/or oneÿorÿmoreÿaccelerometers. ÿ

Theÿ centralÿ processorÿ unitÿ 306 canÿ beÿ coupledÿ toÿ theÿ displayÿ moduleÿ 105ÿ inÿ aÿ mannerÿ soÿ asÿ toÿ

receiveÿ inputÿ signalsÿ communicatedÿ fromÿ theÿdisplayÿmoduleÿ105.ÿ ÿ Theÿ centralÿ processorÿunitÿ 306

canÿbeÿfurtherÿcoupledÿtoÿtheÿimageÿcaptureÿmoduleÿ106ÿinÿaÿmannerÿsoÿasÿtoÿreceiveÿimageÿsignalsÿ

communicatedÿ fromÿ theÿ imageÿ captureÿ module 106. Theÿ centralÿ processorÿ unitÿ 306ÿ canÿ yetÿ beÿ

furtherÿ coupledÿ toÿ theÿ sensorÿunitÿ 304 inÿaÿmannerÿ soÿasÿ toÿ receiveÿ sensorÿ signalsÿ communicatedÿ

fromÿtheÿsensorÿunitÿ304. Moreover,ÿ theÿcentralÿprocessorÿunitÿ306ÿcanÿbeÿcoupledÿtoÿtheÿoneÿorÿ

moreÿphotonicÿbasedÿsensors/detectorsÿinÿaÿmannerÿsoÿasÿtoÿreceiveÿopticalÿsignalsÿdetectedÿbyÿandÿ

communicatedÿfromÿtheÿoneÿorÿmoreÿphotonicÿbasedÿsensors/detectors.ÿÿ ÿ

Theÿcentralÿprocessorÿportionÿ306 canÿbeÿconfiguredÿtoÿprocessÿanyÿoneÿof,ÿorÿanyÿcombinationÿof,ÿ

theÿinputÿsignals,ÿimageÿsignals, sensorÿsignals andÿopticalÿsignalsÿtoÿproduceÿoneÿorÿbothÿofÿcontrolÿ

signalsÿ andÿ outputÿ signals.ÿ ÿ Theÿ centralÿ processorÿ unit 306 canÿ beÿ furtherÿ configuredÿ toÿ processÿ

imageÿ signalsÿ andÿ theÿ opticalÿ signalsÿ toÿ produceÿ processedÿ imageÿ signals andÿ processedÿ opticalÿ

signalsÿ respectively.ÿ ÿTheÿoutputÿ signals, the processedÿ imageÿ signalsÿ and/orÿ theÿprocessedÿopticalÿ

signalsÿ canÿ beÿ communicatedÿ fromÿ theÿ centralÿ processorÿ unit 306 toÿ theÿ displayÿmoduleÿ 105ÿ forÿ

display.ÿÿ

Theÿcontrolÿsignalsÿcanÿbeÿcommunicatedÿfromÿtheÿcentralÿprocessorÿunit 306 to anyÿofÿ theÿsensor

unitÿ 304,ÿ theÿ storageÿ unitÿ 308ÿ andÿ theÿ audioÿ processorÿ unitÿ 310,ÿ orÿ anyÿ combinationÿ thereof.ÿÿ

Thereforeÿcontrolÿsignalsÿcanÿbeÿcommunicatedÿfromÿtheÿcentralÿprocessorÿunitÿ306 toÿcontrolÿ theÿ

sensorÿunitÿ304,ÿtheÿstorageÿunitÿ308ÿand/orÿtheÿaudioÿprocessor unitÿ310.ÿÿÿÿÿ

Appreciably,ÿcontrolÿsignalsÿcanÿbeÿproducedÿbyÿtheÿcentralÿprocessorÿunitÿ306 basedÿonÿtheÿ inputÿ

signals,ÿtheÿimageÿsignals,ÿopticalÿsignals and/orÿtheÿsensorÿsignals.ÿÿ ÿ
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Theÿstorageÿunitÿ308ÿcanÿbeÿconfiguredÿtoÿstoreÿoneÿorÿmoreÿelectronicÿaudioÿfilesÿsuchÿasÿMP3,ÿMP4ÿ

andÿ WMAÿ basedÿ audioÿ files.ÿ ÿ Anÿ audioÿ fileÿ canÿ beÿ associatedÿ withÿ audioÿ signalsÿ havingÿ audioÿ

characteristicsÿsuchÿasÿfrequencyÿcharacteristicsÿand phaseÿcharacteristics.ÿÿOtherÿexamplesÿofÿaudioÿ

characteristicsÿcanÿinclude amplitudeÿandÿchannelÿcharacteristics.ÿÿ

Frequencyÿcharacteristicsÿofÿanÿaudioÿfileÿcanÿrelateÿtoÿtheÿfrequencyÿofÿeachÿaudioÿsignalÿassociatedÿ

withÿtheÿaudioÿ file.ÿ ÿThusÿappreciably,ÿanÿaudioÿ fileÿcanÿbeÿassociatedÿwith aÿpluralityÿofÿ frequencyÿ

ranges.ÿ Theÿ pluralityÿ ofÿ frequencyÿ rangesÿ can,ÿ forÿ example,ÿ includeÿ lowÿ frequencyÿ rangeÿ audioÿ

signals (e.g.,ÿbetweenÿ20ÿHzÿandÿ200ÿHz),ÿmidÿfrequencyÿrangeÿaudioÿsignals (e.g.,ÿbetweenÿ201 Hzÿ

andÿ5ÿKHz) and/orÿhighÿfrequencyÿrangeÿaudioÿsignals (e.g.,ÿbetweenÿmoreÿthanÿ5ÿKHzÿandÿ20ÿKHz).

Additionally,ÿ anÿ audioÿ signal,ÿ whenÿ recorded,ÿ canÿ beÿ recordedÿ inÿ aÿ mannerÿ suchÿ thatÿ itÿ isÿ moreÿ

suitablyÿaudiblyÿperceivedÿbyÿeitherÿtheÿleftÿearÿofÿaÿuserÿorÿaÿrightÿearÿofÿaÿuser.ÿÿInÿthisÿregard,ÿanÿ

audioÿfileÿmayÿincludeÿaudioÿsignalsÿthatÿareÿmoreÿsuitableÿforÿaudioÿperceptionÿbyÿtheÿleftÿearÿofÿaÿ

user.ÿÿAnÿaudioÿfileÿmayÿfurtherÿincludeÿaudioÿsignalsÿthatÿareÿmoreÿsuitableÿforÿaudioÿperceptionÿbyÿ

theÿ rightÿearÿofÿ theÿuser.ÿ ÿAnÿaudioÿ fileÿmayÿyetÿ furtherÿ includeÿaudioÿ signalsÿ thatÿ areÿ suitableÿ forÿ

audioÿperceptionÿbyÿ theÿ leftÿandÿrightÿearsÿofÿaÿuser.ÿ ÿThereforeÿanÿaudioÿsignalÿcanÿbeÿassociatedÿ

withÿaudioÿcharacteristicsÿwhichÿmayÿbeÿindicativeÿofÿappropriateÿchannelÿoutput.ÿÿÿÿ

Thusÿchannelÿcharacteristicsÿofÿanÿaudioÿsignalÿcanÿrelateÿtoÿappropriateÿchannelÿoutput.ÿÿ

Forÿexample,ÿasÿwillÿalsoÿbeÿdiscussedÿlaterÿwithÿreferenceÿtoÿFig.ÿ4,ÿaÿspeakerÿsystemÿhavingÿatÿleastÿ

aÿleftÿchannelÿspeakerÿoutputÿandÿaÿrightÿchannelÿspeakerÿoutputÿcanÿbeÿconfiguredÿtoÿoutputÿaudioÿ

outputÿ signalsÿbasedÿonÿanÿaudioÿ file. Audio signalsÿassociatedÿwithÿ theÿaudioÿ fileÿ recordedÿ toÿbeÿ

moreÿ suitablyÿ perceivedÿ audiblyÿ byÿ theÿ leftÿ earÿ ofÿ aÿ userÿ canÿ beÿ associatedÿ withÿ channelÿ

characteristicsÿindicativeÿthatÿtheyÿshouldÿbeÿmoreÿappropriatelyÿoutputÿviaÿtheÿleftÿchannelÿspeakerÿ

output.ÿÿAudioÿsignalsÿassociatedÿwithÿtheÿaudioÿfileÿrecordedÿtoÿbeÿmoreÿsuitablyÿperceivedÿaudiblyÿ

byÿtheÿrightÿearÿofÿtheÿuserÿcanÿbeÿassociatedÿwithÿchannelÿcharacteristicsÿindicativeÿthatÿtheyÿshouldÿ

beÿmoreÿappropriatelyÿoutputÿviaÿtheÿrightÿchannelÿspeakerÿoutput.ÿÿÿ

Inÿ thisÿ regard,ÿ channelÿ characteristicsÿofÿ audioÿ signalsÿ canÿ relateÿ toÿ atÿ leastÿofÿoneÿofÿ leftÿ channelÿ

outputÿandÿrightÿchannelÿoutput.ÿ ÿ Leftÿchannelÿoutputÿcanÿrelateÿ toÿ theÿaforementionedÿoutputÿofÿ

audioÿ signalsÿ viaÿ theÿ leftÿ channelÿ speakerÿ outputÿ ofÿ aÿ speakerÿ system.ÿ ÿ Rightÿ channelÿ outputÿ canÿ
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relateÿ toÿ theÿ aforementionedÿ outputÿ ofÿ audioÿ signalsÿ viaÿ theÿ rightÿ channelÿ speakerÿ outputÿ ofÿ aÿ

speakerÿsystem.ÿÿÿ

Theÿ storageÿ unitÿ 308ÿ canÿ beÿ configuredÿ toÿ communicateÿ anÿ electronicÿ audioÿ fileÿ toÿ theÿ audioÿ

processorÿunitÿ310ÿbasedÿonÿcontrolÿsignalsÿreceivedÿfromÿtheÿcentralÿprocessorÿunitÿ306. ÿOfÿcourse,ÿ

itÿ isÿ understoodÿ thatÿ theÿ storageÿunitÿ 308ÿ canÿbeÿ locatedÿ inÿ theÿelectronicÿdeviceÿ100ÿand/orÿ inÿ aÿ

remoteÿ locationÿoutsideÿofÿ theÿelectronicÿdeviceÿ100.ÿ ÿ Inÿ thisÿ regard,ÿ electronicÿ audioÿ filesÿ canÿbeÿ

communicatedÿtoÿtheÿaudioÿprocessorÿunitÿ310ÿfromÿaÿremoteÿlocationÿviaÿaÿcommunicationÿnetwork.ÿÿ

Inÿoneÿexample,ÿelectronicÿaudioÿfilesÿcanÿbeÿstreamedÿfromÿtheÿinternet.ÿ ÿ Inÿanotherÿexample,ÿtheÿ

storageÿunitÿ308ÿcanÿbeÿassociatedÿwithÿCloudÿbasedÿstorage.ÿÿÿÿÿÿÿÿ

Theÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿconfiguredÿtoÿprocessÿtheÿelectronicÿaudioÿfileÿinÿaÿmannerÿsoÿasÿ

toÿ produceÿ audioÿ outputÿ signalsÿ whichÿ canÿ beÿ communicatedÿ toÿ andÿ outputÿ atÿ theÿ audioÿ outputÿ

portionsÿ104.ÿÿ ÿ

Inÿthisÿregard,ÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿconfiguredÿtoÿreceiveÿaudioÿsignalsÿassociatedÿwithÿ

theÿaudioÿ fileÿ forÿprocessingÿ toÿproduceÿaudioÿoutputÿ signals.ÿ ÿ Thereforeÿaudioÿ signalsÿ received byÿ

theÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿconsideredÿtoÿbeÿaudioÿinputÿsignals.ÿ ÿThusÿaudioÿinputÿsignalsÿ

canÿbeÿreceivedÿandÿprocessedÿbyÿtheÿaudioÿprocessorÿunitÿ310ÿtoÿproduceÿaudioÿoutputÿsignals.ÿÿ

Audioÿinputÿsignalsÿcan,ÿforÿexample,ÿbeÿprocessedÿbyÿtheÿaudioÿprocessorÿunitÿ310ÿsuchÿthatÿaudioÿ

characteristicsÿofÿtheÿaudioÿinputÿsignalsÿcanÿbeÿvaried basedÿonÿoneÿorÿbothÿofÿcontrolÿsignalsÿandÿ

sensorÿsignalsÿasÿwillÿbeÿdiscussedÿlaterÿinÿfurtherÿdetailÿwithÿreferenceÿtoÿFig.ÿ4.ÿÿForÿexample,ÿanyÿ

oneÿ of,ÿ orÿ anyÿ combinationÿ of,ÿ frequencyÿ characteristics,ÿ phaseÿ characteristicsÿ andÿ amplitude ofÿ

audioÿinputÿsignalsÿcanÿbeÿvariedÿbyÿtheÿaudioÿprocessorÿunitÿ310.

Theÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿfurtherÿconfiguredÿtoÿvary/control outputÿofÿtheÿaudioÿoutput

signalsÿ basedÿ onÿ oneÿ orÿ bothÿ ofÿ controlÿ signalsÿ andÿ sensorÿ signals asÿ willÿ beÿ discussedÿ inÿ furtherÿ

detailÿlaterÿwithÿreferenceÿtoÿFig.ÿ4.ÿÿ

Inÿ one example,ÿ outputÿ ofÿ theÿ audioÿ outputÿ signalsÿ canÿ beÿ varied/controlledÿ inÿ theÿ contextÿ of

directivityÿofÿoutputÿofÿ theÿaudioÿoutputÿ signals.ÿ ÿ Inÿ anotherÿexample,ÿ outputÿofÿ theÿaudioÿoutputÿ

signalsÿcanÿbeÿvaried/controlledÿinÿtheÿcontextÿofÿallowingÿand/orÿimpedingÿoutputÿofÿaudioÿoutputÿ

signalsÿviaÿatÿleastÿaÿportionÿofÿtheÿaudioÿoutputÿportionsÿ104. ÿInÿyetÿanotherÿexample,ÿoutputÿofÿtheÿ
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audioÿoutputÿsignalsÿcanÿbeÿvaried/controlledÿinÿtheÿcontextÿofÿchannelÿoutputÿofÿtheÿaudioÿoutputÿ

signals.ÿÿIn yetÿa furtherÿexample,ÿoutputÿofÿtheÿaudioÿoutputÿsignalsÿcanÿbeÿvaried/controlledÿinÿtheÿ

contextÿ ofÿ directivityÿ ofÿ outputÿ ofÿ theÿ audioÿ outputÿ signals, channelÿ outputÿ ofÿ theÿ audioÿ outputÿ

signals andÿ allowingÿ and/orÿ impedingÿ outputÿ ofÿ audioÿ outputÿ signalsÿ viaÿ atÿ leastÿ aÿ portionÿ ofÿ theÿ

audioÿoutputÿportionsÿ104. Otherÿexamplesÿ includeÿvarying/controllingÿaudioÿoutputÿsignalsÿ inÿ theÿ

contextÿofÿthreeÿdimensionalÿ(3D)ÿaudioÿpositioningÿonÿthe outputÿofÿtheÿaudioÿoutputÿsignals.ÿÿ

Theÿmannerÿ inÿwhichÿ audioÿ characteristicsÿ ofÿ theÿ audioÿ inputÿ signalsÿ canÿ beÿ varied,ÿ byÿ theÿ audioÿ

processorÿunitÿ310,ÿbasedÿonÿoneÿorÿbothÿofÿcontrolÿsignalsÿandÿsensorÿsignalsÿand/orÿtheÿmannerÿinÿ

whichÿ theÿ audioÿprocessorÿunitÿ 310ÿ canÿbeÿ furtherÿ configuredÿ toÿ vary/controlÿ outputÿofÿ theÿ audioÿ

outputÿsignalsÿbasedÿonÿoneÿorÿbothÿofÿcontrolÿsignalsÿandÿsensorÿsignalsÿwillÿbeÿdiscussedÿinÿfurtherÿ

detailÿhereinafterÿwithÿreferenceÿwithÿFig.ÿ4.ÿ ÿ

Fig.ÿ4aÿshowsÿtheÿelectronicÿdeviceÿ100ÿpositionedÿinÿaÿfirstÿorientationÿ400aÿrelativeÿtoÿaÿuserÿ410.ÿÿ

Fig.ÿ 4bÿ showsÿ theÿelectronicÿdeviceÿ100ÿpositionedÿ inÿ aÿ secondÿorientationÿ400bÿ relativeÿ toÿ aÿuserÿ

410.ÿÿÿ

Referringÿ toÿ Fig.ÿ 4a,ÿ theÿ firstÿ orientationÿ 400aÿ can,ÿ forÿ example,ÿ beÿ aÿ landscapeÿ orientation.ÿÿ

Therefore,ÿtheÿelectronicÿdeviceÿ100ÿcanÿbeÿpositionedÿinÿaÿlandscapeÿorientationÿrelativeÿtoÿtheÿuserÿ

410.ÿ ÿReferringÿtoÿFig.ÿ4b,ÿ theÿsecondÿorientationÿ400bÿcan,ÿ forÿexample,ÿbeÿaÿportraitÿorientation.ÿÿ

Therefore,ÿtheÿelectronicÿdeviceÿ100ÿcanÿbeÿpositionedÿinÿaÿportraitÿorientationÿrelativeÿtoÿtheÿuserÿ

410.ÿÿ

Theÿmannerÿinÿwhichÿtheÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿconfiguredÿtoÿvary/controlÿoutputÿofÿtheÿ

audioÿoutputÿsignalsÿbasedÿonÿoneÿorÿbothÿofÿcontrolÿsignalsÿandÿsensorÿsignalsÿwillÿbeÿfirstÿdiscussedÿ

followedÿbyÿtheÿmannerÿ inÿwhichÿaudioÿcharacteristicsÿofÿ theÿaudioÿ inputÿsignalsÿcanÿbeÿvaried,ÿbyÿ

theÿaudioÿprocessorÿunitÿ310,ÿbasedÿonÿoneÿorÿbothÿofÿcontrolÿsignalsÿandÿsensorÿsignals.

Earlierÿmentioned,ÿoutputÿofÿtheÿaudioÿoutputÿsignalsÿcanÿbeÿvaried/controlledÿinÿtheÿcontextÿof:

1)ÿdirectivityÿofÿoutputÿofÿtheÿaudioÿoutputÿsignals;

2)ÿchannelÿoutputÿofÿtheÿaudioÿoutputÿsignals;ÿÿ

3)ÿallowingÿand/orÿimpedingÿoutputÿofÿaudioÿoutputÿsignalsÿviaÿatÿleastÿaÿportionÿofÿtheÿaudioÿ

outputÿportionsÿ104;ÿand/or



20

4)ÿ3Dÿaudioÿpositioningÿonÿthe outputÿofÿtheÿaudioÿoutputÿsignals.ÿÿ

Basedÿonÿ theÿ firstÿorientationÿ400a andÿ theÿ secondÿorientationÿ400b,ÿ audioÿoutputÿ signalsÿ canÿbeÿ

outputÿviaÿtheÿaudioÿoutputÿportionsÿ104ÿinÿaÿfirstÿsetÿofÿdirectionsÿ420 andÿaÿsecondÿsetÿofÿdirectionsÿ

430ÿrespectively.ÿÿInÿthisÿregard,ÿoutputÿofÿaudioÿoutputÿsignalsÿbasedÿonÿtheÿfirstÿorientationÿ400aÿ

andÿtheÿsecondÿorientationÿ400bÿcanÿbeÿassociatedÿwithÿaÿfirstÿsetÿofÿdirectionsÿ420ÿandÿaÿsecondÿsetÿ

ofÿdirectionsÿ430ÿrespectively.ÿÿ

Theÿfirstÿsetÿofÿdirectionsÿ420ÿandÿ theÿsecondÿsetÿofÿdirectionsÿ430ÿcan,ÿ forÿexample,ÿbe suchÿthatÿ

audioÿsignalsÿareÿoutputÿfromÿeachÿofÿtheÿfirstÿ toÿfourthÿspeakerÿdriversÿ104a/104b/104c/104dÿinÿaÿ

directionÿtowardsÿtheÿuserÿ410. ÿDirectivityÿofÿoutputÿofÿtheÿaudioÿoutputÿsignalsÿcanÿcorrespondÿtoÿ

outputÿ ofÿ theÿ audioÿ outputÿ signalsÿ inÿ theÿ firstÿ setÿ ofÿ directionsÿ 420ÿ and/orÿ theÿ secondÿ setÿ ofÿ

directionsÿ430.

Inÿanÿexemplaryÿscenarioÿwhereÿtheÿorientationÿofÿtheÿelectronicÿdeviceÿ100ÿisÿchangedÿfromÿtheÿfirstÿ

orientationÿ 400aÿ toÿ theÿ secondÿ orientationÿ 400b,ÿ itÿ isÿ appreciableÿ that,ÿ inÿ theÿ secondÿ orientationÿ

400b, theÿpositionÿofÿeachÿofÿtheÿfirstÿtoÿfourthÿspeakerÿdriversÿ104a/104b/104c/104dÿrelativeÿtoÿtheÿ

userÿ410ÿmayÿbeÿchangedÿasÿcomparedÿtoÿtheÿpositionÿofÿeachÿofÿtheÿfirstÿtoÿfourthÿspeakerÿdriversÿ

104a/104b/104c/104dÿrelativeÿtoÿtheÿuserÿ410ÿwhenÿinÿtheÿfirstÿorientationÿ400a.ÿÿ

Therefore,ÿ basedÿ onÿ theÿ changeÿ inÿ positionsÿ ofÿ theÿ firstÿ toÿ fourthÿ speakerÿ driversÿ

104a/104b/104c/104dÿrelativeÿtoÿtheÿuserÿ410ÿdueÿtoÿtheÿchangeÿinÿorientationÿ(e.g.,ÿfromÿtheÿfirstÿ

orientationÿ400aÿtoÿtheÿsecondÿorientationÿ400b)ÿofÿtheÿelectronicÿdeviceÿ100,ÿitÿmayÿbeÿdesirableÿtoÿ

changeÿdirectionÿofÿoutputÿofÿaudioÿoutputÿsignalsÿviaÿeachÿofÿ theÿaudioÿoutputÿportionsÿ104ÿ fromÿ

theÿfirstÿsetÿofÿdirectionsÿ420ÿtoÿthe secondÿsetÿofÿdirectionsÿ430.ÿÿ

Appreciably,ÿbyÿchangingÿdirectivityÿofÿoutputÿofÿaudioÿoutputÿsignalsÿfrom theÿfirstÿsetÿofÿdirectionsÿ

420ÿtoÿtheÿsecondÿsetÿofÿdirectionsÿ430, directivityÿofÿoutputÿofÿtheÿaudioÿoutputÿsignalsÿfromÿeachÿofÿ

theÿ firstÿ toÿ fourthÿ speakerÿ driversÿ 104a/104b/104c/104dÿ canÿ beÿ consideredÿ toÿ beÿ varied/changedÿ

whenÿtheÿorientationÿofÿtheÿelectronicÿdeviceÿ100ÿisÿchangedÿfromÿtheÿfirstÿorientationÿ400aÿtoÿtheÿ

secondÿorientationÿ400b.ÿÿÿ

Ofÿcourse,ÿalthoughÿtheÿforegoingÿexemplaryÿscenarioÿdiscussesÿchangeÿin directionÿofÿoutputÿsignalsÿ

ofÿaudioÿoutputÿsignalsÿfromÿeachÿofÿtheÿfirstÿtoÿfourthÿspeakerÿdrivesÿ104a/104b/104c/104dÿinÿtheÿ
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contextÿofÿtheÿfirstÿsetÿofÿdirectionsÿ420ÿandÿtheÿsecondÿsetÿofÿdirectionsÿ430ÿbeingÿtowardÿtheÿuserÿ

410,ÿitÿisÿappreciableÿthatÿoneÿorÿmoreÿportionsÿofÿtheÿfirstÿsetÿofÿdirectionsÿ420ÿandÿtheÿsecondÿsetÿ

ofÿdirectionsÿ430ÿcanÿbeÿawayÿfromÿtheÿuser 410.ÿÿ

Forÿexample,ÿwhenÿinÿtheÿfirstÿorientationÿ400a,ÿtheÿfirstÿandÿthird speakerÿdriversÿ104a/104c canÿbeÿ

configuredÿtoÿoutputÿaudioÿoutputÿsignalsÿawayÿfromÿtheÿuserÿ410.ÿÿTheÿsecond andÿfourthÿspeakerÿ

driversÿ104b/104dÿcanÿbeÿconfiguredÿtoÿoutputÿaudioÿoutputÿsignalsÿtoward theÿuserÿ410. Whenÿinÿ

theÿsecondÿorientationÿ400b,ÿ theÿ firstÿandÿsecondÿspeakerÿdriversÿ104a/104bÿcanÿbeÿconfiguredÿtoÿ

outputÿ audioÿoutputÿ signalsÿ awayÿ fromÿ theÿuserÿ410ÿ insteadÿofÿ theÿ firstÿ andÿ thirdÿ speakerÿdriversÿ

104a/104cÿwhenÿ inÿ theÿ firstÿorientationÿ400a.ÿ ÿAdditionally,ÿwhenÿ inÿ theÿ secondÿorientationÿ400b,ÿ

theÿ thirdÿ andÿ fourthÿ speakerÿ driversÿ 104c/104dÿ canÿ beÿ configuredÿ toÿ outputÿ audioÿ outputÿ signalsÿ

towardÿtheÿuserÿ410ÿ insteadÿofÿ theÿsecondÿandÿfourthÿspeakerÿdriversÿ104b/104dÿwhenÿ inÿtheÿfirstÿ

orientationÿ400a.ÿÿ ÿ

Inÿaÿmoreÿspecificÿexample,ÿwhenÿtheÿelectronicÿdeviceÿ100ÿisÿ inÿtheÿfirstÿorientationÿ400a,ÿtheÿ firstÿ

speakerÿ driverÿ 104aÿ canÿ beÿ configuredÿ toÿ outputÿ audioÿ outputÿ signalsÿ atÿ aÿ directionÿ towardsÿ aÿ

predeterminedÿlocationÿwhichÿisÿaÿdistanceÿfrom theÿleftÿofÿtheÿuserÿ410 and theÿthirdÿspeakerÿdriverÿ

104cÿ canÿ beÿ configuredÿ toÿ outputÿ audioÿ outputÿ signalsÿ atÿ aÿ directionÿ towardsÿ aÿ predeterminedÿ

locationÿwhichÿisÿaÿdistanceÿfromÿtheÿrightÿofÿtheÿuserÿ410.ÿÿAdditionally,ÿwhenÿinÿtheÿfirstÿorientationÿ

400a,ÿ theÿsecondÿandÿ fourthÿspeakerÿdriversÿ104b/104dÿcanÿbeÿconfiguredÿtoÿoutputÿaudioÿoutputÿ

signalsÿtowardÿtheÿuserÿ410.ÿÿWhenÿthereÿisÿaÿchangeÿinÿorientationÿofÿtheÿelectronicÿdeviceÿ100ÿfromÿ

theÿfirstÿorientationÿ400aÿtoÿtheÿsecondÿorientationÿ400b,ÿtheÿfirstÿspeaker 104aÿcanÿbeÿconfiguredÿtoÿ

outputÿaudioÿoutputÿsignalsÿatÿaÿdirectionÿtowardsÿaÿpredeterminedÿlocationÿwhichÿisÿaÿdistanceÿfromÿ

theÿ rightÿ ofÿ theÿ userÿ 410ÿ andÿ theÿ secondÿ speakerÿ driverÿ 104bÿ canÿ beÿ configuredÿ toÿ outputÿ audioÿ

outputÿsignalsÿatÿaÿdirectionÿtowardsÿaÿpredeterminedÿ locationÿwhichÿ isÿaÿdistanceÿ fromÿtheÿ leftÿofÿ

theÿ userÿ 410. Additionally,ÿ whenÿ inÿ theÿ secondÿ orientationÿ 400b,ÿ theÿ thirdÿ andÿ fourthÿ speakerÿ

drivers 104c/104dÿcanÿbeÿconfiguredÿtoÿoutputÿaudioÿoutputÿsignalsÿtowardÿtheÿuserÿ410.ÿÿ ÿ ÿ

Apartÿfromÿcontrolling/varyingÿoutputÿofÿaudioÿoutputÿsignalsÿinÿtheÿcontextÿofÿdirectivityÿofÿoutputÿ

ofÿaudioÿoutputÿsignalsÿfromÿtheÿaudioÿoutputÿportionsÿ104,ÿitÿis alsoÿpossibleÿtoÿcontrol/varyÿoutputÿ

ofÿaudioÿoutputÿsignalsÿinÿtheÿcontextÿofÿchannelÿoutputÿofÿtheÿaudioÿoutputÿsignals.ÿÿ

Earlierÿ mentioned,ÿ aÿ speakerÿ systemÿ havingÿ atÿ leastÿ aÿ leftÿ channelÿ speakerÿ outputÿ andÿ aÿ rightÿ

channelÿ speakerÿ outputÿ canÿ beÿ configuredÿ toÿ outputÿ audioÿ outputÿ signalsÿ basedÿ onÿ anÿ audioÿ file.ÿÿ
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Audioÿsignalsÿassociatedÿwithÿ theÿaudioÿ fileÿ recordedÿtoÿbeÿmoreÿsuitablyÿperceivedÿaudiblyÿbyÿ theÿ

leftÿearÿofÿaÿuserÿcanÿbeÿassociatedÿwithÿchannelÿcharacteristicsÿindicativeÿthatÿtheyÿshould beÿmoreÿ

appropriatelyÿoutputÿviaÿtheÿleftÿchannelÿspeakerÿoutput.

Theÿ audioÿ outputÿ portionsÿ 104ÿ ofÿ theÿ electronicÿ deviceÿ 100ÿ canÿ beÿ consideredÿ toÿ beÿ aÿ speakerÿ

system.ÿÿ

Inÿthisÿregard,ÿwhenÿinÿtheÿfirstÿorientationÿ400a,ÿtheÿfirstÿandÿsecondÿspeakerÿdrivers 104a/104bÿcanÿ

beÿconsideredÿtoÿbeÿtheÿaforementionedÿleftÿchannelÿspeakerÿoutput.ÿÿTheÿthirdÿandÿfourthÿspeakerÿ

driversÿ104c/104dÿcanÿbeÿconsideredÿtoÿbeÿtheÿaforementionedÿrightÿchannelÿspeakerÿoutput.ÿ

Furthermore,ÿ whenÿ inÿ theÿ secondÿ orientationÿ 400b,ÿ theÿ secondÿ andÿ fourthÿ speakerÿ driversÿ

104b/104dÿcanÿbeÿconsideredÿtoÿbeÿtheÿaforementionedÿleftÿchannelÿspeakerÿoutput.ÿ ÿTheÿfirstÿandÿ

thirdÿspeakerÿdriversÿ104a/104cÿcanÿbeÿconsideredÿtoÿbeÿtheÿaforementionedÿrightÿchannelÿspeakerÿ

output.ÿÿ

Audioÿinputÿsignalsÿassociableÿwithÿleftÿchannelÿoutputÿaudioÿcharacteristicsÿcanÿbeÿprocessedÿby,ÿforÿ

example,ÿtheÿaudioÿprocessorÿunitÿ310ÿtoÿproduceÿaudioÿoutputÿsignalsÿassociableÿwithÿleftÿchannelÿ

outputÿaudioÿcharacteristics.ÿÿFurthermore,ÿaudioÿinputÿsignalsÿassociableÿwithÿrightÿchannelÿoutputÿ

audioÿ characteristicsÿ canÿ beÿ processedÿ by,ÿ forÿ example,ÿ theÿ audioÿ processorÿ unitÿ 310ÿ toÿ produceÿ

audioÿoutputÿsignalsÿassociableÿwithÿrightÿchannelÿoutputÿaudioÿcharacteristics.

Whenÿ theÿ electronicÿ deviceÿ 100ÿ isÿ initiallyÿ positionedÿ inÿ theÿ firstÿ orientationÿ 400a,ÿ audioÿ outputÿ

signalsÿassociableÿwith leftÿchannelÿoutputÿaudioÿcharacteristicsÿcanÿbeÿoutputÿbyÿ theÿ firstÿspeakerÿ

driverÿ104aÿand/orÿsecondÿspeakerÿdriverÿ104b.ÿ ÿAdditionally,ÿaudioÿoutputÿsignalsÿassociableÿwithÿ

rightÿ channelÿ outputÿ audioÿ characteristicsÿ canÿ beÿ outputÿ byÿ theÿ thirdÿ speakerÿ driverÿ 104cÿ and/orÿ

fourthÿspeakerÿdriverÿ104d.

Whenÿ orientationÿ ofÿ theÿ electronicÿ deviceÿ 100 isÿ changedÿ fromÿ theÿ firstÿ orientationÿ 400aÿ toÿ theÿ

secondÿ orientationÿ 400b,ÿ audio outputÿ signalsÿ associableÿ withÿ leftÿ channelÿ outputÿ audioÿ

characteristicsÿcanÿbeÿoutputÿbyÿtheÿsecondÿspeakerÿdriverÿ104bÿand/orÿfourthÿspeakerÿdriverÿ104d.ÿÿ

Additionally,ÿaudioÿoutputÿsignalsÿassociableÿwithÿrightÿchannelÿoutputÿaudioÿcharacteristicsÿcanÿbeÿ

outputÿbyÿtheÿfirstÿspeakerÿdriverÿ104aÿand/orÿthirdÿspeakerÿdriverÿ104c.ÿÿÿ ÿ ÿ ÿ
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Inÿthisÿregard,ÿwhenÿtheÿelectronicÿdeviceÿ100ÿisÿpositionedÿinÿtheÿfirstÿorientation 400a,ÿaÿportionÿofÿ

theÿaudioÿoutputÿportionsÿ104ÿ(e.g.,ÿ theÿ firstÿspeakerÿdriverÿ104aÿandÿsecondÿspeakerÿdriverÿ104b)ÿ

canÿ be consideredÿ toÿ beÿ leftÿ channelÿ speakerÿ outputÿ andÿ anotherÿ portionÿ ofÿ theÿ audioÿ outputÿ

portions 104ÿ(e.g.,ÿtheÿthirdÿspeakerÿdriverÿ104cÿandÿfourthÿspeakerÿdriverÿ104d)ÿcanÿbe consideredÿ

toÿbeÿrightÿchannelÿspeaker output.ÿ ÿ Furthermore,ÿwhenÿtheÿelectronicÿdeviceÿ100ÿ isÿpositionedÿ inÿ

theÿsecondÿorientation 400b,ÿaÿportionÿofÿ theÿaudioÿoutputÿportionsÿ104ÿ(e.g.,ÿ theÿsecondÿspeakerÿ

driverÿ104bÿandÿfourthÿspeakerÿdriverÿ104d)ÿcanÿbe consideredÿtoÿbeÿleftÿchannelÿspeakerÿoutputÿandÿ

anotherÿ portionÿ ofÿ theÿ audioÿ outputÿ portionsÿ 104ÿ (e.g.,ÿ theÿ firstÿ speakerÿ driverÿ 104aÿ andÿ thirdÿ

speakerÿdriverÿ104c)ÿcanÿbe consideredÿtoÿbeÿrightÿchannelÿspeakerÿoutput.

Therefore,ÿ itÿ isÿ appreciableÿ thatÿ theÿ portionÿ ofÿ audioÿ outputÿ portionsÿ 104ÿ consideredÿ toÿ beÿ leftÿ

channelÿspeakerÿoutputÿ inÿ theÿ firstÿorientationÿ400aÿandÿtheÿportionÿofÿaudioÿoutputÿportionsÿ104ÿ

consideredÿ toÿ beÿ leftÿ channelÿ speakerÿ outputÿ inÿ theÿ secondÿ orientationÿ 400bÿ canÿ beÿ different.ÿÿ

Similarly,ÿtheÿportionÿofÿaudioÿoutputÿportionsÿ104ÿconsideredÿtoÿbeÿrightÿchannelÿspeakerÿoutputÿinÿ

theÿ firstÿ orientationÿ 400aÿ andÿ theÿ portionÿ ofÿ audioÿ outputÿ portionsÿ 104bÿ consideredÿ toÿ beÿ rightÿ

channelÿspeakerÿoutputÿinÿtheÿsecondÿorientationÿ400bÿcanÿbeÿdifferent.

Itÿ isÿ furtherÿ appreciableÿ thatÿ audio outputÿ signalsÿ associableÿ withÿ leftÿ channelÿ outputÿ audioÿ

characteristicsÿcanÿbe outputÿbyÿtheÿleftÿchannelÿspeakerÿoutputÿregardlessÿofÿchangeÿinÿorientationÿ

ofÿ theÿ electronicÿ device 100.ÿ ÿ Similarly,ÿ audioÿ outputÿ signalsÿ associableÿwithÿ right channelÿ outputÿ

audioÿ characteristicsÿ canÿ be outputÿ byÿ theÿ rightÿ channelÿ speakerÿ outputÿ regardlessÿ ofÿ changeÿ inÿ

orientationÿofÿtheÿelectronicÿdevice 100. ÿ

Inÿ oneÿ embodiment,ÿ theÿ audioÿ processorÿ unitÿ 310ÿ canÿ beÿ configuredÿ inÿ aÿ mannerÿ soÿ asÿ toÿ allowÿ

output ofÿ audioÿoutputÿ signalsÿ associableÿwithÿ leftÿ channelÿoutputÿ audioÿ characteristicsÿ andÿaudioÿ

outputÿsignalsÿassociableÿwithÿrightÿchannelÿoutputÿaudioÿcharacteristicsÿbyÿtheÿaforementionedÿleftÿ

channelÿspeakerÿoutputÿandÿrightÿchannelÿspeakerÿoutputÿrespectively.ÿÿ

Apartÿfromÿcontrolling/varyingÿoutputÿofÿaudioÿoutputÿsignalsÿinÿtheÿcontextÿofÿdirectivityÿofÿoutputÿ

ofÿ audioÿ outputÿ signalsÿ fromÿ theÿ audioÿ outputÿ portionsÿ 104ÿ and/orÿ control/varyÿ outputÿ ofÿ audioÿ

outputÿ signalsÿ inÿ theÿ contextÿ ofÿ channelÿ outputÿ ofÿ theÿ audioÿ outputÿ signals,ÿ itÿ isÿ alsoÿ possibleÿ toÿ

control/varyÿ outputÿ ofÿ audioÿ outputÿ signalsÿ inÿ theÿ contextÿ ofÿ allowingÿ and/orÿ impedingÿ output of

audioÿoutputÿsignalsÿviaÿatÿleastÿaÿportionÿofÿtheÿaudioÿoutputÿportionsÿ104.ÿÿ
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Particularly,ÿ inÿ oneÿ embodiment,ÿ itÿ isÿ alsoÿ possible toÿ impedeÿ outputÿ ofÿ oneÿ orÿ moreÿ specificÿ

frequencyÿrangesÿofÿ theÿaforementionedÿpluralityÿofÿ frequencyÿrangesÿviaÿatÿ leastÿaÿportionÿofÿ theÿ

audioÿ outputÿ portionsÿ 104. Forÿ example,ÿ itÿ isÿ possibleÿ toÿ impedeÿ outputÿ ofÿ anyÿ of,ÿ orÿ anyÿ

combinationÿof,ÿ theÿ lowÿfrequencyÿrangeÿaudioÿsignals,ÿ theÿmidÿ frequencyÿrangeÿaudioÿsignalsÿandÿ

theÿhighÿfrequencyÿrangeÿaudioÿsignalsÿviaÿanyÿof,ÿorÿanyÿcombinationÿof,ÿtheÿaforementionedÿfirstÿtoÿ

fourthÿspeakerÿdriversÿ104a/104b/104c/104d. ÿ

Inÿ anotherÿembodiment,ÿ itÿ isÿ alsoÿpossibleÿ toÿallowÿonlyÿoutputÿofÿoneÿorÿmoreÿ specificÿ frequencyÿ

rangesÿofÿ theÿpluralityÿofÿ frequencyÿrangesÿviaÿatÿ leastÿaÿportionÿofÿ theÿaudioÿoutputÿportionsÿ104. ÿ

Forÿexample,ÿitÿisÿpossibleÿtoÿspecificallyÿallowÿonlyÿoutputÿofÿanyÿof,ÿorÿanyÿcombinationÿof,ÿtheÿlowÿ

frequencyÿrangeÿaudioÿsignals,ÿtheÿmidÿfrequencyÿrangeÿaudioÿsignalsÿandÿtheÿhighÿfrequencyÿrangeÿ

audioÿsignalsÿviaÿanyÿof,ÿorÿanyÿcombinationÿof,ÿ theÿaforementionedÿ firstÿ toÿ fourthÿspeakerÿdriversÿ

104a/104b/104c/104d. ÿ

Inÿyetÿanotherÿembodiment,ÿitÿisÿalsoÿpossibleÿtoÿallowÿonlyÿoutputÿofÿoneÿorÿmoreÿspecificÿfrequencyÿ

rangesÿofÿ theÿpluralityÿofÿ frequencyÿ rangesÿ viaÿ atÿ leastÿ aÿportionÿofÿ theÿaudioÿoutputÿportionsÿ104ÿ

and, atÿ theÿsameÿtime, impedeÿoutputÿofÿoneÿorÿmoreÿspecificÿ frequencyÿrangesÿofÿ theÿpluralityÿofÿ

frequencyÿrangesÿviaÿatÿleastÿaÿportionÿofÿtheÿaudioÿoutputÿportionsÿ104.ÿÿÿ ÿ

Inÿanÿexemplaryÿsituation,ÿwhenÿtheÿelectronicÿdeviceÿ100ÿisÿ inÿtheÿfirstÿorientationÿ400a,ÿatÿleastÿaÿ

portionÿofÿtheÿaudioÿoutputÿportionsÿ104ÿsuchÿasÿtheÿfirstÿandÿthirdÿspeakerÿdriversÿ104a/104cÿcanÿbeÿ

configuredÿ toÿallowÿoutputÿofÿonlyÿhighÿandÿmidÿ frequencyÿ rangeÿaudioÿ signalsÿ associatedÿwithÿanÿ

audioÿfile.ÿÿAdditionally,ÿatÿleastÿaÿportionÿofÿtheÿaudioÿoutputÿportionsÿ104ÿsuchÿasÿtheÿsecondÿandÿ

fourthÿ speakerÿdriversÿ 104b/104dÿ canÿbeÿ configuredÿ toÿ impedeÿoutputÿofÿ highÿ andÿmidÿ frequencyÿ

rangeÿaudioÿsignalsÿandÿallowÿonlyÿoutputÿofÿlowÿfrequencyÿrangeÿaudioÿsignalsÿassociatedÿwithÿanÿ

audioÿfile.ÿÿ

Further,ÿ inÿ theÿexemplaryÿ situation,ÿwhenÿ thereÿ isÿ aÿ changeÿ in orientationÿofÿ theÿelectronicÿdeviceÿ

100ÿ (e.g.,ÿ fromÿ theÿ firstÿ orientationÿ 400aÿ toÿ theÿ secondÿ orientationÿ 400b),ÿ theÿ firstÿ andÿ secondÿ

speakerÿdriversÿ104a/104bÿcanÿbeÿconfiguredÿtoÿallowÿoutputÿofÿonlyÿhighÿandÿmidÿfrequency rangeÿ

audioÿsignalsÿassociatedÿwithÿanÿaudioÿ fileÿ insteadÿofÿ theÿ firstÿandÿthirdÿspeakerÿdriversÿ104a/104cÿ

whenÿinÿtheÿfirstÿorientationÿ400a.ÿÿAdditionally,ÿwhenÿinÿtheÿsecondÿorientationÿ400b,ÿtheÿthirdÿandÿ

fourthÿ speakerÿdriversÿ104c/104dÿ canÿbeÿ configuredÿ toÿ impedeÿoutputÿofÿ highÿ andÿmidÿ frequencyÿ

rangeÿaudioÿsignalsÿandÿallowÿonlyÿoutputÿofÿlowÿfrequencyÿrangeÿaudioÿsignalsÿassociatedÿwithÿanÿ
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audioÿ fileÿ insteadÿofÿ theÿ secondÿandÿ fourthÿ speakerÿdriversÿ104b/104dÿwhenÿ theÿelectronicÿdeviceÿ

100ÿisÿinÿtheÿfirstÿorientationÿ400a.ÿ

Apartÿfromÿcontrolling/varyingÿoutputÿofÿaudioÿoutputÿsignalsÿinÿtheÿcontextÿofÿdirectivityÿofÿoutputÿ

ofÿ audioÿ outputÿ signalsÿ fromÿ theÿ audioÿ outputÿ portionsÿ 104,ÿ control/varyÿ outputÿ ofÿ audioÿ outputÿ

signalsÿ inÿ theÿ contextÿofÿ channelÿoutputÿofÿ theÿaudioÿoutputÿ signalsÿ and/orÿ control/varyÿoutputÿofÿ

audioÿoutputÿsignalsÿinÿtheÿcontextÿofÿallowingÿand/orÿimpedingÿoutputÿofÿaudioÿoutputÿsignalsÿviaÿatÿ

leastÿaÿportionÿofÿ theÿaudioÿoutputÿportionsÿ104,ÿ itÿ isÿalsoÿpossibleÿtoÿcontrol/varyÿoutputÿofÿaudioÿ

outputÿsignalsÿinÿtheÿcontextÿofÿ3Dÿaudioÿpositioningÿonÿthe outputÿofÿtheÿaudioÿoutputÿsignals.

Inÿ general,ÿ 3Dÿ audioÿ positioning canÿ beÿ consideredÿ toÿ beÿ aÿ groupÿ ofÿ soundÿ processingÿ algorithm

whichÿcanÿmanipulate audioÿimageÿproducedÿbyÿtheÿaudioÿoutputÿportionsÿ104.ÿÿThisÿmayÿbeÿrelatedÿ

toÿ virtualÿ placementÿ ofÿ soundÿ sourcesÿ inÿ threeÿ dimensionalÿ spaceÿ suchÿ asÿ behind,ÿ belowÿ and/orÿ

aboveÿtheÿuserÿ410.

Forÿ example,ÿ whenÿ theÿ electronicÿ deviceÿ 100ÿ isÿ inÿ theÿ firstÿ orientationÿ 400a,ÿ theÿ audioÿ outputÿ

portionsÿ 104ÿmayÿ beÿ configuredÿ toÿ outputÿ audioÿ outputÿ signalsÿ inÿ aÿmannerÿ suchÿ thatÿ theÿ audioÿ

imageÿproducedÿcanÿbeÿaudiblyÿperceivedÿbyÿtheÿuserÿ410ÿtoÿbeÿaboveÿhim/herÿ(i.e.,ÿtheÿuserÿ410).ÿÿ

Whenÿthereÿ isÿaÿchangeÿ inÿorientationÿofÿ theÿelectronicÿdeviceÿ100ÿ (e.g.,ÿ fromÿtheÿ firstÿorientationÿ

400aÿtoÿtheÿsecondÿorientationÿ400b),ÿ theÿaudioÿoutputÿportionsÿ104ÿmayÿbeÿconfiguredÿtoÿoutputÿ

audioÿoutputÿsignalsÿ inÿaÿmannerÿsuchÿthatÿ theÿaudioÿ imageÿproducedÿcanÿbeÿaudiblyÿperceivedÿbyÿ

theÿuserÿ410ÿtoÿbeÿbelowÿhim/herÿ(i.e.,ÿtheÿuserÿ410).ÿÿ ÿ

Outputÿofÿtheÿaudioÿoutputÿsignalsÿcanÿbeÿvaried/controlled basedÿonÿsensorÿsignalsÿcommunicatedÿ

fromÿ the sensorÿ unitÿ 304.ÿ ÿ Theÿ sensorÿ unitÿ 304ÿ canÿ beÿ configuredÿ toÿ sense/detect changeÿ inÿ

orientationÿ ofÿ theÿ electronicÿ deviceÿ 100ÿ andÿ communicateÿ sensorÿ signalsÿ indicativeÿ ofÿ changeÿ inÿ

orientationÿofÿtheÿelectronicÿdeviceÿ100.ÿÿ ÿ ÿ

Forÿexample, sensorÿsignalsÿcanÿbeÿcommunicatedÿfromÿtheÿsensorÿunitÿ304ÿtoÿtheÿaudioÿprocessorÿ

unitÿ310.ÿÿTheÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿconfiguredÿtoÿcontrol/varyÿoutputÿofÿtheÿaudioÿoutputÿ

signals basedÿonÿtheÿsensorÿsignals.ÿÿ

Alternatively,ÿoutputÿofÿ theÿaudioÿoutputÿsignals canÿbeÿvaried/controlledÿbasedÿonÿcontrolÿsignalsÿ

communicatedÿfromÿtheÿcentralÿprocessorÿunitÿ306.ÿ
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Inÿone embodiment,ÿ sensorÿ signalsÿ canÿbeÿ communicatedÿ fromÿ theÿ sensorÿunitÿ 304ÿ toÿ theÿ centralÿ

processorÿ unitÿ 306.ÿ ÿ Theÿ centralÿ processorÿ unitÿ 306ÿ canÿ beÿ configuredÿ toÿ receiveÿ andÿ processÿ theÿ

sensorÿ signalsÿ toÿproduceÿ controlÿ signalsÿwhichÿ canÿbeÿ communicatedÿ toÿ theÿaudioÿprocessorÿunitÿ

310.ÿ ÿ Theÿ audioÿ processorÿ unitÿ 310ÿ canÿ beÿ configuredÿ toÿ control/varyÿ outputÿ ofÿ theÿ audioÿ outputÿ

signalsÿbasedÿonÿtheÿcontrolÿsignals.ÿÿInÿthisÿregard,ÿtheÿcontrolÿsignalsÿcanÿbeÿindicativeÿofÿchangeÿinÿ

orientationÿofÿthe electronicÿdeviceÿ100.ÿÿ

Inÿanotherÿembodiment,ÿ imageÿsignalsÿcanÿbeÿcommunicatedÿ fromÿtheÿ imageÿcaptureÿmoduleÿ106.ÿÿ

Imageÿsignalsÿcanÿbeÿbasedÿonÿcapturedÿimagesÿofÿoneÿorÿmoreÿuserÿgestures.ÿÿForÿexample,ÿtheÿuserÿ

410ÿcan,ÿbyÿwavingÿhis/herÿhandÿorÿmovingÿhis/herÿfinger,ÿprovideÿaÿcircularÿmotionÿbasedÿgesture.ÿÿ

Theÿ circularÿmotionÿ basedÿ gestureÿ can,ÿ forÿ example,ÿ beÿ indicativeÿ ofÿ changeÿ inÿ orientationÿ ofÿ theÿ

electronicÿdeviceÿ100.ÿÿImageÿsignalsÿbasedÿonÿcapturedÿimagesÿofÿoneÿorÿmoreÿuserÿgesturesÿsuchÿasÿ

theÿaforementionedÿ circularÿmotionÿbasedÿgestureÿ canÿbeÿ communicatedÿ toÿ theÿ centralÿ processorÿ

unitÿ306ÿforÿprocessingÿtoÿproduceÿcontrolÿsignals.ÿÿTheÿcontrolÿsignalsÿcanÿbeÿcommunicatedÿtoÿtheÿ

audioÿprocessorÿunitÿ310.ÿÿTheÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿconfiguredÿtoÿcontrol/varyÿoutputÿofÿ

theÿaudioÿoutputÿsignals basedÿonÿtheÿcontrolÿsignals.ÿÿ

Inÿyetÿanotherÿembodiment,ÿtheÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿconfiguredÿtoÿcontrol/varyÿoutputÿ

ofÿtheÿaudioÿoutputÿsignals basedÿonÿtheÿsensorÿsignalsÿandÿtheÿcontrolÿsignals.

Therefore,ÿ itÿ isÿ appreciableÿ that controlling/varyingÿ outputÿ ofÿ audioÿ outputÿ signalsÿ needÿ notÿ

necessarilyÿbeÿbasedÿonÿphysicalÿpositioning/physicalÿchangeÿinÿorientationÿofÿtheÿelectronicÿdeviceÿ

100.ÿ ÿ Controlling/varyingÿ theÿ outputÿ ofÿ audioÿ outputÿ signalsÿ canÿ alsoÿ beÿ possibleÿ evenÿ ifÿ theÿ

electronicÿ deviceÿ 100ÿ remainsÿ stationary.ÿ ÿ Forÿ example,ÿ outputÿ ofÿ audioÿ outputÿ signalsÿ canÿ beÿ

varied/controlledÿbasedÿonÿcapturedÿimagesÿofÿoneÿorÿmoreÿuserÿgestures.ÿÿ ÿ

Earlierÿmentioned,ÿaudioÿcharacteristicsÿofÿ theÿaudioÿ inputÿsignalsÿcanÿbeÿvaried/controlled,ÿbyÿtheÿ

audioÿprocessorÿunitÿ310,ÿbasedÿonÿoneÿorÿbothÿofÿcontrolÿsignalsÿandÿsensorÿsignals.ÿÿ

Audioÿ characteristicsÿ canÿ includeÿ anyÿ of,ÿ orÿ any combinationÿ of,ÿ frequencyÿ characteristics,ÿ phaseÿ

characteristicsÿandÿamplitude.
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Preferably,ÿ priorÿ toÿ varying/controllingÿ outputÿ ofÿ theÿ audioÿ outputÿ signalsÿ dueÿ to,ÿ forÿ example,ÿ

changeÿinÿorientation/movementÿofÿtheÿelectronicÿdeviceÿ100,ÿtheÿaudioÿoutputÿportionsÿ104ÿcanÿbeÿ

calibrated.ÿ ÿ Thereforeÿ theÿ audioÿ outputÿ portionsÿ canÿ beÿ initiallyÿ calibratedÿ priorÿ toÿ changeÿ in,ÿ forÿ

example,ÿ orientation/movementÿ ofÿ theÿ electronicÿ deviceÿ 100.ÿ ÿ Inÿ oneÿ example,ÿ theÿ audioÿ outputÿ

portionsÿ104ÿ canÿbeÿ calibratedÿ inÿ aÿmannerÿ suchÿ thatÿ audioÿ characteristicsÿofÿ audioÿoutputÿ signalsÿ

beingÿ outputÿ fromÿ eachÿ ofÿ theÿ audioÿ outputÿ portionsÿ 104ÿ areÿ substantiallyÿ similarÿ toÿ audioÿ

characteristicsÿofÿtheÿaudioÿinputÿsignals.ÿÿSpecifically,ÿaudioÿcharacteristicsÿofÿtheÿaudioÿinputÿsignalsÿ

remainÿ substantiallyÿ unchangedÿ whenÿ theyÿ areÿ outputÿ asÿ audioÿ outputÿ signalsÿ fromÿ eachÿ ofÿ theÿ

audioÿoutputÿportions.ÿ ÿ Inÿ anotherÿexample,ÿ theÿaudioÿoutputÿportionsÿ104ÿ canÿbeÿ calibratedÿ inÿ aÿ

mannerÿsoÿasÿtoÿcompensate/balanceÿoutputÿofÿaudioÿoutputÿsignals.ÿÿSpecifically,ÿinÿoneÿexample,ÿifÿ

theÿaforementionedÿleftÿchannelÿoutputÿisÿaudiblyÿperceivedÿtoÿbeÿlouderÿthanÿtheÿaforementionedÿ

rightÿchannelÿoutput,ÿtheÿaudioÿoutputÿportionsÿ104ÿcanÿbeÿcalibratedÿtoÿcompensate,ÿbyÿmannerÿofÿ

boosting,ÿtheÿloudnessÿofÿtheÿaforementionedÿrightÿchannelÿoutputÿso thatÿtheÿloudnessÿofÿtheÿleftÿ

channelÿoutputÿandÿtheÿrightÿchannelÿoutputÿcanÿbeÿaudiblyÿperceivedÿtoÿbeÿbalanced.ÿÿConversely,ÿÿ

theÿ audioÿ outputÿ portionsÿ 104ÿ canÿ beÿ calibratedÿ toÿ compensate,ÿ byÿ mannerÿ ofÿ attenuating,ÿ theÿ

loudnessÿofÿtheÿaforementionedÿleftÿchannelÿoutputÿsoÿthatÿÿtheÿloudnessÿofÿtheÿleftÿchannelÿoutputÿ

andÿ theÿ rightÿ channelÿ outputÿ canÿ beÿ audiblyÿ perceivedÿ toÿ beÿ balanced. Otherÿ examplesÿ includeÿ

calibratingÿ theÿ audioÿ outputÿ portionsÿ 104ÿ suchÿ thatÿ theÿ frequencyÿ responseÿ ofÿ theÿ leftÿ channelÿ

outputÿandÿtheÿfrequencyÿresponseÿofÿtheÿrightÿchannelÿoutputÿareÿsubstantiallyÿsimilarÿinitiallyÿ(i.e.,ÿ

priorÿ to,ÿ forÿexample,ÿchangeÿ inÿorientationÿofÿ theÿelectronicÿdeviceÿ100).ÿ ÿ Inÿ thisÿ regardÿtheÿaudioÿ

outputÿportionsÿ104ÿcanÿgenerallyÿbeÿcalibratedÿsuchÿthatÿ theyÿcanÿhaveÿanÿ initialÿoutputÿ responseÿ

(i.e.,ÿ initialÿ frequencyÿ response/initialÿ loudnessÿ etc)ÿ priorÿ to,ÿ forÿ example,ÿ changeÿ inÿorientationÿofÿ

theÿelectronicÿdeviceÿ100. Yetÿotherÿexamplesÿincludeÿcalibratingÿtheÿaudioÿoutputÿportionsÿ104ÿtoÿ

compensateÿ forÿ differenceÿ inÿ theÿ shape/sizeÿ ofÿ theÿ enclosuresÿ 302.ÿ ÿ Forÿ example,ÿ thereÿ canÿ beÿ aÿ

differenceÿ inÿ shape/sizeÿ betweenÿ theÿ firstÿ enclosureÿ 302aÿ andÿ theÿ secondÿ enclosureÿ 302b.ÿÿ

Appreciably,ÿtheÿdifferenceÿinÿshapeÿandÿsizeÿmayÿcauseÿsomeÿvarianceÿin theÿaforementionedÿaudioÿ

characteristics.ÿ ÿByÿcalibrating theÿaudioÿoutputÿportionsÿ104,ÿsuchÿvarianceÿcanÿbe atÿleastÿreducedÿ

orÿrenderedÿinsignificant/negligible.ÿÿ ÿ ÿ ÿ

Inÿ oneÿ embodiment,ÿ basedÿ onÿ oneÿ orÿ bothÿ ofÿ controlÿ signalsÿ andÿ sensorÿ signals,ÿ frequencyÿ

characteristicsÿÿofÿtheÿaudioÿinputÿsignalsÿcanÿbeÿvaried/controlled.ÿÿForÿexample,ÿreferringÿtoÿFig.ÿ3c,ÿ

Fig.ÿ 4aÿ andÿ Fig.ÿ 4b,ÿ theÿ audioÿ processorÿ unitÿ 310ÿ canÿ beÿ configuredÿ toÿ oneÿ orÿ bothÿ ofÿ boostÿ andÿ

attenuateÿ signalÿ amplitudesÿ ofÿ lowÿ frequencyÿ rangeÿ audioÿ signalsÿ inÿ aÿ mannerÿ suchÿ thatÿ lowÿ

frequencyÿ rangeÿ audioÿ outputÿ signalsÿ beingÿ outputÿ viaÿ theÿ secondÿ andÿ fourthÿ speakerÿ driversÿ
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104b/104dÿcanÿbeÿboostedÿwhereasÿlowÿfrequencyÿrangeÿaudioÿoutputÿsignalsÿbeingÿoutputÿviaÿtheÿ

firstÿandÿthirdÿspeakerÿdriversÿ104a/104cÿcanÿbeÿattenuatedÿwhenÿtheÿelectronicÿdeviceÿ100ÿisÿinÿtheÿ

firstÿorientationÿ400a.ÿÿ

Whenÿ orientationÿ ofÿ theÿ electronicÿ deviceÿ 100ÿ isÿ changedÿ fromÿ theÿ firstÿ orientationÿ 400aÿ to theÿ

secondÿ orientationÿ 400b,ÿ theÿ audioÿ processorÿ unitÿ 310ÿ canÿ beÿ configuredÿ toÿ oneÿ ofÿ boostÿ andÿ

attenuateÿ signalÿ amplitudesÿ ofÿ lowÿ frequencyÿ rangeÿ audioÿ signals inÿ aÿ mannerÿ suchÿ thatÿ lowÿ

frequencyÿ rangeÿ audioÿ outputÿ signalsÿ beingÿ outputÿ viaÿ theÿ thirdÿ andÿ fourthÿ speakerÿ driversÿ

104c/104dÿcanÿbeÿboostedÿwhereasÿ lowÿfrequencyÿrangeÿaudioÿoutputÿsignalsÿbeingÿoutputÿvia theÿ

first andÿsecond speakerÿdriversÿ104a/104b canÿbeÿattenuated.ÿÿ

Inÿ anotherÿ embodiment,ÿ basedÿ onÿ oneÿ orÿ bothÿ ofÿ controlÿ signalsÿ andÿ sensorÿ signals,ÿ phaseÿ

characteristicsÿofÿtheÿaudioÿinputÿsignalsÿcanÿbeÿvaried/controlled.ÿÿForÿexample,ÿreferringÿtoÿFig.ÿ3c,ÿ

Fig.ÿ 4aÿandÿFig.ÿ 4b,ÿ theÿaudioÿprocessorÿunitÿ 310ÿ canÿbeÿ configuredÿprocessÿaudioÿ inputÿ signalsÿbyÿ

phaseÿshiftingÿaudioÿinputÿsignalsÿsuchÿthereÿisÿaÿphaseÿshiftÿbetweenÿtheÿaudioÿoutputÿsignals beingÿ

outputÿatÿtheÿaudioÿoutputÿportionsÿ104.ÿÿ

Specifically,ÿwhenÿtheÿelectronicÿdeviceÿ100ÿisÿinÿtheÿfirstÿorientationÿ400a,ÿtheÿaudioÿprocessorÿunitÿ

310ÿcanÿbeÿconfiguredÿtoÿprocessÿaudioÿinputÿsignalsÿbyÿphaseÿshiftingÿaudioÿinputÿsignalsÿsuchÿthatÿ

thereÿisÿa,ÿforÿexample,ÿ45ÿdegreeÿphaseÿshiftÿbetweenÿtheÿaudioÿoutputÿsignalsÿbeingÿoutputÿviaÿtheÿ

firstÿandÿsecondÿspeakerÿdriversÿ104a/104b. ÿSimilarly,ÿthereÿcanÿbe,ÿforÿexample,ÿaÿ45ÿdegreeÿphaseÿ

shiftÿ betweenÿ theÿ audioÿ outputÿ signalsÿ beingÿ output viaÿ theÿ thirdÿ andÿ fourthÿ speakerÿ driversÿ

104c/104dÿwhenÿtheÿelectronicÿdeviceÿ100ÿisÿinÿtheÿfirstÿorientationÿ400a.ÿÿ

Whenÿ orientationÿ ofÿ theÿ electronicÿ deviceÿ 100ÿ isÿ changedÿ fromÿ theÿ firstÿ orientationÿ 400aÿ toÿ theÿ

secondÿ orientationÿ 400b,ÿ theÿ audioÿ processorÿ unitÿ 310ÿ canÿ beÿ configuredÿ toÿ processÿ audioÿ inputÿ

signalsÿbyÿphaseÿshiftingÿaudioÿinputÿsignalsÿsuchÿthatÿthereÿisÿa,ÿforÿexample,ÿ90ÿdegreeÿphaseÿshiftÿ

betweenÿ theÿ audioÿ outputÿ signalsÿ beingÿ outputÿ viaÿ theÿ firstÿ andÿ thirdÿ speakerÿ driversÿ 104a/104c.ÿÿ

Similarly,ÿthereÿcanÿbe,ÿforÿexample,ÿaÿ90ÿdegreeÿphaseÿshiftÿbetweenÿtheÿaudioÿoutputÿsignalsÿbeingÿ

outputÿviaÿtheÿsecondÿandÿfourthÿspeakerÿdriversÿ104b/104dÿwhenÿtheÿelectronicÿdeviceÿ100ÿisÿinÿtheÿ

secondÿorientationÿ400b.ÿÿ ÿ ÿ

Controlling/varyingÿaudioÿcharacteristicsÿofÿ theÿaudioÿ inputÿsignalsÿbyÿtheÿaudioÿprocessorÿunitÿ310ÿ

basedÿonÿoneÿorÿbothÿofÿcontrolÿsignalsÿandÿsensorÿsignalsÿcanÿbe analogousÿtoÿtheÿearlierÿdiscussionÿ



29

regardingÿcontrolling/varyingÿoutputÿofÿaudioÿoutputÿsignalsÿbasedÿonÿone orÿbothÿofÿcontrolÿsignalsÿ

andÿsensorÿsignals.ÿ

Inÿoneÿexample,ÿtheÿaudioÿprocessorÿunitÿ310ÿcanÿbeÿconfiguredÿtoÿcontrol/varyÿaudioÿcharacteristicsÿ

ofÿ audioÿ inputÿ signalsÿ basedÿ onÿ theÿ sensorÿ signalsÿ communicatedÿ fromÿ theÿ sensorÿ unitÿ 304.ÿ ÿ Inÿ

anotherÿ example,ÿ theÿ audioÿ processorÿ unitÿ 310ÿ canÿ beÿ configuredÿ toÿ control/varyÿ audioÿ

characteristicsÿofÿ audioÿ inputÿ signalsÿbasedÿonÿ theÿ controlÿ signalsÿ communicatedÿ fromÿ theÿ centralÿ

processorÿ306.ÿÿ

Additionally,ÿ asÿ withÿ controlling/varyingÿ outputÿ ofÿ audioÿ signals,ÿ controlling/varyingÿ audioÿ

characteristicsÿofÿaudioÿinputÿsignalsÿneedÿnotÿnecessarilyÿbe basedÿonÿphysicalÿpositioning/physicalÿ

changeÿ inÿorientationÿofÿ theÿelectronicÿdeviceÿ100.ÿ ÿControlling/varyingÿtheÿaudioÿcharacteristicsÿofÿ

audioÿ inputÿ signalsÿ canÿalsoÿbeÿpossibleÿevenÿ ifÿ theÿelectronicÿdeviceÿ100ÿ remainsÿ stationary.ÿ ÿ Forÿ

example,ÿ audioÿ characteristicsÿ ofÿ audioÿ inputÿ signalsÿ canÿ beÿ varied/controlledÿ basedÿ onÿ theÿ

aforementionedÿcapturedÿimagesÿofÿoneÿorÿmoreÿuserÿgestures.ÿÿ

Basedÿ onÿ theÿ foregoing,ÿ itÿ isÿ easilyÿ appreciableÿ thatÿ theÿ electronicÿ deviceÿ 100ÿ facilitatesÿ audioÿ

playbackÿ (i.e.,ÿoutputÿofÿaudio outputÿsignals)ÿ inÿaÿsubstantiallyÿmoreÿuserÿ friendlyÿand/orÿefficientÿ

mannerÿasÿcomparedÿtoÿconventionalÿelectronicÿaudioÿreproductionÿdevice.ÿÿForÿexample,ÿdirectivityÿ

ofÿoutputÿofÿaudioÿoutputÿsignalsÿfromÿtheÿelectronicÿdeviceÿ100ÿcanÿbeÿadjusted/varied/controlledÿ

basedÿonÿoneÿorÿbothÿofÿ theÿaforementionedÿ controlÿ signalsÿ andÿ sensorÿ signalsÿwithoutÿhavingÿ toÿ

manuallyÿadjust,ÿforÿexample,ÿlisteningÿpositionÿofÿtheÿuser.ÿÿ

Referringÿ toÿ Fig.ÿ 5,ÿ anÿ exemplaryÿ applicationÿ 500ÿ ofÿ theÿ electronicÿ deviceÿ 100ÿ isÿ shown.ÿ ÿ Inÿ theÿ

exemplaryÿ applicationÿ 500, anotherÿ electronicÿ deviceÿ suchÿ asÿ aÿ mediaÿ playerÿ deviceÿ 510ÿ canÿ beÿ

coupledÿtoÿtheÿelectronicÿdeviceÿ100.ÿÿTheÿmediaÿplayerÿdeviceÿ510ÿcanÿbeÿcoupledÿtoÿtheÿelectronicÿ

deviceÿ100ÿviaÿoneÿorÿbothÿofÿwiredÿcouplingÿandÿwirelessÿcoupling.ÿÿ

Theÿ mediaÿ playerÿ deviceÿ 510ÿ canÿ beÿ configuredÿ toÿ communicateÿ audioÿ signalsÿ toÿ theÿ electronicÿ

deviceÿ 100.ÿ ÿ Inÿ thisÿ regard,ÿ audioÿ signalsÿ communicatedÿ fromÿ theÿ mediaÿ playerÿ deviceÿ 510ÿ canÿ

correspondÿ toÿ audioÿ inputÿ signals.ÿ ÿ Theÿ electronicÿ deviceÿ 100ÿ canÿ beÿ configuredÿ toÿ receiveÿ andÿ

processÿtheÿaudioÿinputÿsignalsÿsoÿasÿtoÿproduceÿaudioÿoutputÿsignals.ÿÿTheÿaudioÿoutputÿsignalsÿcanÿ

beÿcommunicatedÿtoÿandÿoutputÿatÿtheÿaudioÿoutputÿportionsÿ104.ÿÿ
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Therefore,ÿ inÿ theÿ exemplaryÿ applicationÿ 500,ÿ audioÿ signalsÿ (correspondingÿ toÿ audioÿ inputÿ signals)ÿ

communicatedÿfromÿtheÿmediaÿplayerÿdeviceÿ510ÿcanÿbeÿreceivedÿatÿandÿprocessedÿbyÿtheÿelectronicÿ

deviceÿ100ÿtoÿproduceÿaudioÿoutputÿsignalsÿwhichÿcanÿbeÿcommunicatedÿto, andÿoutputÿat, theÿaudioÿ

outputÿportionsÿ104.ÿÿ ÿ

Additionally,ÿ theÿ electronicÿ deviceÿ 100ÿ canÿ beÿ configuredÿ toÿ receiveÿ andÿ processÿ audioÿ signalsÿ

communicatedÿfromÿtheÿmediaÿplayerÿdeviceÿ510ÿinÿaÿmannerÿanalogousÿtoÿtheÿearlierÿdiscussion(s)ÿ

withÿreferenceÿtoÿFig.ÿ3ÿandÿFig.4.ÿÿ

Appreciably,ÿtheÿelectronicÿdeviceÿ100ÿcanÿthusÿfunctionÿasÿaÿportableÿspeakerÿforÿanotherÿelectronicÿ

deviceÿsuchÿasÿtheÿaforementionedÿmediaÿplayerÿdeviceÿ510.ÿÿ

Inÿ theÿ foregoingÿmanner,ÿ variousÿ embodimentsÿ ofÿ theÿ disclosureÿ areÿ describedÿ forÿ addressingÿ atÿ

leastÿoneÿofÿ theÿ foregoingÿdisadvantages.ÿ ÿSuchÿembodimentsÿareÿ intendedÿtoÿbeÿencompassedÿbyÿ

theÿ followingÿ claims,ÿ andÿ areÿ notÿ toÿ beÿ limitedÿ toÿ specificÿ formsÿ orÿ arrangementsÿ ofÿ partsÿ soÿ

describedÿandÿ itÿwillÿbeÿapparentÿ toÿoneÿskilledÿ inÿ theÿartÿ inÿviewÿofÿ thisÿdisclosureÿthatÿnumerousÿ

changesÿ and/orÿ modificationÿ canÿ beÿ made,ÿ whichÿ areÿ alsoÿ intendedÿ toÿ beÿ encompassedÿ byÿ theÿ

followingÿclaims. ÿ

Inÿone example,ÿopenings/perforationsÿ202ÿcanÿbeÿarrangedÿalongÿtheÿsidesÿ102cÿofÿtheÿcasingÿ202

insteadÿofÿatÿ theÿsecondÿfaceÿ102bÿofÿ theÿcasingÿ102. Additionally,ÿopenings/perforationsÿ202ÿcanÿ

optionallyÿbeÿarrangedÿalongÿtheÿsidesÿ102cÿand/orÿtheÿsecondÿfaceÿ102bÿofÿtheÿcasingÿ202.ÿÿÿ

Inÿ anotherÿ example,ÿ outputÿofÿ theÿ audioÿoutputÿ signalsÿ canÿbeÿ varied/controlledÿ inÿ theÿ contextÿofÿ

timeÿ delayÿ inÿ theÿ outputÿ ofÿ anyÿ of,ÿ orÿ anyÿ combinationÿ of,ÿ theÿ audioÿ outputÿ portionsÿ 104.ÿ ÿ Inÿ anÿ

exemplaryÿ scenario,ÿwhenÿ theÿ electronicÿ deviceÿ 100ÿ isÿ inÿ theÿ firstÿ orientationÿ 400a,ÿ audioÿ outputÿ

signalsÿ canÿ beÿ outputÿ fromÿ eachÿ ofÿ theÿ firstÿ toÿ fourthÿ speakerÿ driversÿ 104a/104b/104c/104dÿ atÿ

substantiallyÿtheÿsameÿtime.ÿÿWhenÿorientationÿofÿtheÿelectronicÿdeviceÿ100ÿisÿchangedÿfromÿtheÿfirstÿ

orientationÿ400aÿtoÿtheÿsecondÿorientationÿ400b,ÿoutputÿofÿaudioÿoutputÿsignalsÿfromÿtheÿthirdÿandÿ

fourthÿspeakerÿdriversÿ104c/104dÿcanÿbeÿdelayedÿbyÿaÿpredeterminedÿamountÿofÿtimeÿwithÿrespectÿ

toÿ theÿ firstÿ andÿ secondÿ speakerÿ driversÿ 104a/104b. Inÿ thisÿ regard,ÿ theÿ electronicÿ deviceÿ 100ÿ canÿ

furtherÿincludeÿaÿdelayÿmoduleÿ(notÿshown).ÿÿTheÿprocessingÿportionÿ300ÿcanÿbeÿcoupledÿtoÿtheÿdelayÿ

module.ÿÿTheÿdelayÿmoduleÿcanÿbeÿfurtherÿcoupledÿtoÿtheÿaudioÿoutputÿportionsÿ104.ÿÿBasedÿonÿoneÿ
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orÿ bothÿ ofÿ controlÿ signalsÿ andÿ sensorÿ signals,ÿ theÿ delayÿmoduleÿ canÿ beÿ configuredÿ toÿ vary/controlÿ

outputÿofÿaudioÿoutputÿsignalsÿinÿtheÿcontextÿofÿtimeÿdelay.ÿÿÿ

Inÿ yetÿ anotherÿ example,ÿ controlling/varyingÿ outputÿ ofÿ audioÿ outputÿ signalsÿ and/orÿ audioÿ

characteristicsÿofÿaudioÿinputÿsignalsÿcanÿbeÿfurtherÿbasedÿonÿsound/voiceÿcontrol.ÿÿForÿexample,ÿtheÿ

electronicÿ deviceÿ 100ÿ canÿ beÿ configuredÿ toÿ captureÿ voiceÿ inputÿ ofÿ aÿ userÿ 410ÿ usingÿ anÿ audioÿ

detectionÿ unit (notÿ shown)ÿ whichÿ canÿ beÿ coupledÿ toÿ theÿ centralÿ processorÿ unitÿ 306.ÿ ÿ Theÿ audioÿ

detectionÿunitÿcan,ÿ forÿexample,ÿbeÿaÿmicrophone.ÿ ÿCapturedÿvoiceÿ inputÿcanÿbeÿcommunicatedÿasÿ

voiceÿinputÿsignalsÿtoÿtheÿcentralÿprocessorÿunitÿ306ÿforÿprocessing toÿproduceÿcontrolÿsignals.ÿÿTheÿ

audioÿprocessorÿunitÿ 310ÿ canÿbeÿ configuredÿ toÿ control/varyÿoutputÿofÿ audioÿoutputÿ signalsÿ and/orÿ

audioÿcharacteristicsÿofÿaudioÿinputÿsignalsÿbasedÿonÿtheÿcontrolÿsignals.ÿÿ

Inÿyetÿaÿ furtherÿexample,ÿ theÿvoiceÿ inputÿsignalsÿcanÿbeÿcommunicatedÿtoÿtheÿaudioÿprocessorÿunitÿ

310.ÿ ÿ Basedÿ onÿ theÿ voiceÿ inputÿ signals,ÿ theÿ audioÿ processorÿ unitÿ 310ÿ canÿ beÿ configuredÿ toÿ

control/varyÿoutputÿofÿaudioÿoutputÿsignals and/orÿaudioÿcharacteristicsÿofÿaudioÿinputÿsignals. ÿ

Furthermore,ÿitÿcanÿbeÿappreciatedÿthatÿalthoughÿtheÿaforementionedÿfirstÿandÿsecondÿorientationsÿ

400a/400bÿareÿdiscussedÿinÿtheÿcontextÿofÿchangingÿorientationÿofÿtheÿelectronicÿdeviceÿ100ÿbetween,ÿ

forÿ example,ÿ landscapeÿ orientationÿ andÿ portraitÿ orientation,ÿ otherÿ situationsÿ suchÿ asÿ tiltingÿ theÿ

electronicÿdeviceÿ100ÿfromÿanÿinitialÿrestÿpositionÿcanÿalsoÿbeÿconsideredÿtoÿbeÿchangeÿin orientation.ÿÿ

Forÿexample,ÿtheÿelectronicÿdeviceÿ100ÿinÿanÿinitialÿrestÿpositionÿ(forÿexample,ÿ layingÿflatÿonÿaÿtableÿ

top)ÿcanÿbeÿconsideredÿtoÿbeÿaÿfirstÿorientationÿ400a. A userÿ410ÿcanÿtilt theÿelectronicÿdeviceÿ100ÿupÿ

fromÿ itsÿ initialÿ restÿ position suchÿ thatÿ theÿ electronicÿ deviceÿ 100ÿ isÿ inÿ aÿ tiltedÿ position.ÿ ÿ Theÿ tiltedÿ

position canÿ beÿ consideredÿ toÿ beÿ aÿ secondÿ orientationÿ 400b.ÿ ÿ Therefore,ÿ byÿ titlingÿ theÿ electronicÿ

deviceÿ100ÿfromÿitsÿinitialÿrestÿposition,ÿorientationÿofÿtheÿelectronicÿdeviceÿ100ÿcanÿbeÿconsideredÿtoÿ

haveÿ changedÿ fromÿ theÿ firstÿ orientationÿ 400aÿ (i.e.,ÿ initialÿ restÿ position)ÿ toÿ theÿ secondÿ orientationÿ

400bÿ(i.e.,ÿtiltedÿposition).ÿÿÿÿ

Moreover,ÿ althoughÿ itÿ isÿ mentionedÿ thatÿ theÿ sensorÿ unitÿ 304ÿ can beÿ configuredÿ toÿ sense/detect

changeÿ inÿ orientationÿ ofÿ theÿ electronicÿ deviceÿ 100ÿ andÿ communicateÿ sensorÿ signalsÿ indicativeÿ ofÿ

changeÿinÿorientationÿofÿtheÿelectronicÿdeviceÿ100,ÿitÿcanÿbeÿappreciatedÿthatÿtheÿsensorÿunitÿ304ÿcanÿ

alsoÿbeÿconfiguredÿtoÿsense/detect movementÿofÿtheÿelectronicÿdeviceÿ100ÿandÿcommunicateÿsensorÿ
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signalsÿindicativeÿofÿmovementÿofÿtheÿelectronicÿdeviceÿ100. Movementÿofÿtheÿelectronicÿdeviceÿ100ÿ

can,ÿforÿexample,ÿbeÿlateralÿbasedÿmovement.ÿÿ ÿ

Forÿexample,ÿtheÿuserÿ410ÿcanÿmoveÿtheÿelectronicÿdeviceÿ100ÿbetweenÿatÿleastÿaÿfirstÿlocationÿandÿaÿ

secondÿlocation.ÿÿSpecifically,ÿtheÿuserÿ410ÿcan,ÿforÿexample,ÿmoveÿtheÿelectronicÿdeviceÿ100ÿfromÿaÿ

firstÿ locationÿ toÿ aÿ secondÿ location.ÿ ÿ Moreÿ specifically,ÿ theÿ userÿ 410ÿ can,ÿ forÿ example,ÿ moveÿ theÿ

electronicÿdeviceÿ100ÿfromÿhis/herÿleftÿ(i.e.,ÿfirstÿlocation)ÿtoÿhis/herÿrightÿ(i.e.,ÿsecondÿlocation).ÿÿTheÿ

sensorÿunitÿ304ÿcanÿbeÿconfiguredÿtoÿsense/detect movementÿofÿtheÿelectronicÿdeviceÿ100ÿfromÿtheÿ

leftÿtoÿtheÿrightÿofÿtheÿuserÿ410ÿandÿcommunicateÿsensorÿsignalsÿindicativeÿofÿtheÿmovementÿofÿtheÿ

electronicÿdeviceÿ100ÿ(i.e.,ÿfromÿtheÿleftÿtoÿtheÿrightÿofÿtheÿuserÿ410).ÿÿ

Theÿsensorÿsignalsÿcanÿpreferablyÿbeÿbasedÿuponÿtoÿcontrol/varyÿoutputÿofÿaudioÿoutputÿsignalsÿfromÿ

theÿaudioÿoutputÿportionsÿ104ÿand/orÿaudio characteristicsÿofÿtheÿaudioÿinputÿsignals. Alternativelyÿ

theÿsensorÿsignalsÿcanÿbeÿprocessedÿtoÿproduceÿcontrolÿsignals.ÿÿControlÿsignalsÿand/orÿsensorÿsignalsÿ

canÿbeÿbasedÿuponÿtoÿcontrol/varyÿoutputÿofÿaudioÿoutputÿsignals and/orÿaudioÿcharacteristicsÿofÿtheÿ

audioÿinputÿsignals.ÿÿ
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Claims 

1. An electronic device comprising: 

a plurality of audio output portions corresponding to a plurality of speaker 

drivers configurable to output audio signals; and  

a casing shaped and dimensioned in a manner so as to form a plurality of 

protrusions, each protrusion capable of carrying at least a portion of a 

corresponding audio output portion, the casing comprising:  

a first face carrying a display module;  

a second face; and  

sides, the first and second faces being spaced apart in a manner 

such that the sides are defined between them, and the first and second 

faces being opposing faces of the casing,  

wherein the casing is further shaped and dimensioned in a manner 

so as to form a plurality of corners, and 

wherein a first protrusion of the plurality of protrusions extends 

along the entire thickness of the casing between the first face and the 

second face at a first corner and a second protrusion of the plurality of 

protrusions extends along the entire thickness of the casing between the 

first face and the second face at a second corner. 

2. The electronic device as in claim 1,  

wherein the number of protrusions corresponds to the number of audio 

output portions.   

3. The electronic device as in claim 1 wherein output of audio output signals is one 

of controlled and varied in the context of directivity of output of audio output signals via 

the plurality of audio output portions.  

4. The electronic device as in claim 1 wherein output of audio output signals is one 

of controlled and varied in the context of at least one of: 
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 impeding output of at least one of the plurality of frequency ranges via at 

least a portion of the audio output portions; and 

 allowing output of only at least one of the plurality of frequency ranges 

via at least a portion of the audio output portions.   

5. The electronic device as in claim 1, wherein the first corner and the second corner 

are either laterally or diagonally positioned to each other on the casing. 

6.  The electronic device as in claim 1, wherein the first protrusion and second 

protrusion of the plurality of protrusions are shaped and dimensioned in a manner so as to 

prevent direct contact between the display module and a surface on which the electronic 

device is placed when the electronic device is placed with the first face facing the surface. 

7. The electronic device as in claim 1, wherein the casing is further shaped and 

dimensioned in a manner so as to form a plurality of openings for pressure equalization. 

8.  The electronic device as in claim 1, wherein the casing is further shaped and 

dimensioned in a manner so as to include one or more enclosures associated with the 

plurality of audio output portions. 

9.  The electronic device as in claim 1, wherein the electronic device further 

comprises an image capture module and/or a photonic based detector/sensor. 

10.  The electronic device as in claim 9, wherein the casing is further shaped and 

dimensioned to carry the image capture module and/or the photonic based 

detector/sensor. 


